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|OFFICIAL NOTICE. | 
Thirty-eighth Annual Meeting, New England Association 
of Gas Engineers. 
BADER AO. het 
NEW ENGLAND ASSOCIATION OF GAS ENGINEERS, ) 
OFFICE OF SECRETARY, > 
East Boston, Mass., Feb. 5, 1908. \ 

To the Members of the New England Association of Gas Engineers : 
The Thirty-eighth Annual Meeting of the New England Association 
of Gas Engineers will be held in Young’s Hotel, Boston, Wednesday 
and Thursday, February 19 and 20, 1908. The following papers will 
be presented : 

“The Readiness to Serve Costs of Gas Supply,” by Mr. Wm. H. 
Gardiner, New York. 

“Re-enforced Concrete Oil Tank Building: Design, Construction 
and Cost,’ by Mr. Chas. F. Leonard, Fall River, Mass. 

“Maintaining Mantle Lights,” by Mr. N.W. Gifford, E. Boston, Mass. 
% Filling Balloons with Coal Gas,”’ by Mr. H. C. Crafts, Pittsfield, 
4aSS, 

“Report of Committee on Actual Accounting and Depreciation.”’ 


Questions.—‘‘ What new and successful devices are being used to 
txtend the gas business?’’ ‘‘How has benzol enrichment withstood low 
tmperatures in New England?’’ ‘‘ How can breeze and other low 
urning fuels best be burnt?’ ‘‘ What has experience to date shown 
be the comparative merits of Inclines, Machine-operated, Double- 
mded, and Vertical retort systems?’ ‘‘ What is the net result of the 
creasing use of pilot lights?’’ 

Members havir ¢ suggestions or questions which they wish discussed 
i the meeting will please forward them at once to the Secretary. 
Applications for membership should be sent to the Secretary as soon 
* possible, and should be accompanied by the initiation fee. 

Members will dine together as usual, Welemieg evening, at 6:30 
*M. Friends of the Association are cordially invited to attend the 
ueeting whether receiving formal invitation or not. 

N. W. GirForD, Secretary. 





















BRIEFLY TOLD. 
kekili 

THE BROADENING OF StTEveENS INsTITUTE.—While other homes of 
teaching may perhaps have their names sounded oftener in the public 
ear than the Stevens Institute of Technology, it is nevertheless a fact 
that none other (unless that one be the Ann Arbor University, through 
its well-maintained Gas Scholarship, at the instance of the Michigan 
Gas Association) is oftener in the minds of gas men. Its first Presi- 
dent—the thoughtful, sympathetic, lovable Dr. Morton—was known 
to gas men wherever gas works were, and its present President (Dr. 
A. C. Humphreys) is surely known to gas men equally well. And in 
furthermore of its standing amongst the fraternity it may be noted 
that two score or more of its graduates are now in various ways 
practically connected with the industry, chiefly in the engineering 
division, with quite a brood of youngsters in training for like duties 
when the Institute shall have said your tuition is at an end, so far as 
books and tutors go. This introductory reciting all comes through 
the receipt of a word or more from Prof. Albert F. Ganz, whose lec- 
ture before the American Gas Institute in Washington last October, 
on ‘‘ Electrolysis ’’ will long be remembered, respecting the following 
list of special lectures on practical subjects that were delivered to the 
Senior Class of Stevens during the month of January: ‘‘ Manufacture 
of Illuminating Gas,’’ by President A. C. Humphreys; ‘‘ Electrolysis 
from Stray Railway Currents,” by Prof. A. F. Ganz; and ‘‘ Recent 
Developments in the Generation and Distribution of Electric Light 
and Power,” by John W. Lieb, Jr., who has many titles, but whose 
designation as Third Vice-President and Associate General Manager, 
the New York Edison Company, is surely sufficient to prove his 
capacity for fully treating the subject that he elected for expounding. 
Other interesting lectures were given, of course, but these are named 
to show that Stevens keeps quite awake to matters intimately con- 
nected with the business of the gas maker. Perhaps we are not so 
very far from a set course of gas engineering in Stevens as the present 
would suggest. 





DEATH OF Mr. CaARLES H. Girrorp.—Mr. Charles H. Gifford, who 
was prominent in the political activities of Massachusetts for over 
two score years, died at his home in New Bedford, Mass., the morning 
of the 3d inst. He was in his 75th year, and will be remembered by 
gas men through his service as a member of the Massachusetts Board 
of Gas and Electric Light Commissioners, covering a 9-year term— 
from 1894 to 1903. 





CURRENT COMMENT.—— 


AT the last meeting of the Board of Trustees of Stevens Institute of 
Technology, Dr. Edward Weston was unanimously elected a perma- 
nent member of the Board. This is as it should be, for the Doctor has 
always been actively concerned in any development that was of inter- 
est to the Institute. It is, however, not theefirst time that Stevens has 
honored Doctor Weston : for it was that Institute which, in 1904, con- 
ferred upon him the honorary degree of Doctor of Scienc 


THIS mention of Stevens and Doctor Weston r 
the Seventh Annual Dinner of the Stevens Alum 





the Hotel Astor, New York, the evening of the 
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Stevens men and their guests shared the proceedings. The participants, 


[Continued from page 187. } 


apart from completely enjoying a college dinner and a personal oe? PROCEEDINGS AM ERICAN GAS INSTITUTE, SECOD D 


union, heard some notable addresses. That the word “notable” is 
not other than properly used may be readily understood by a glance 
over the following listing: President A.C. Humphreys; Dr. H. 8. 
Pritchett, President of the Carnegie Foundation for the Advancement 
of Teaching: Prof. George V. Wendell ; Hon. Robert P. Porter, for- 
merly Chief of the Census Bureau, but now representing the Times, 
of London, England, in America ; Colonel George Harvey, Ernest H. 
Peabody and H. V. R. Scheel. 


Ir is said that last year the output of different appliances for using 
gas as fuel by the Consolidated Gas, Electric Light and Power Com- 
pany, Baltimore, Md., amounted to 10,000 separate pieces, involving 
an expenditure of well on to $100,000. 


Dr. J. B. Kine and Mr. C. D. Hamilton, both prominent residents 
of Banning, Cal., are arranging for the construction there of a gas 
plant. 


‘* AuTHOUGH Mr. Thos. D. Miller managed to become a pretty sick 
man through a violent attack of ‘an old-fashioned cold ’—so he terms 
it—when in New York last January, during the meeting of the 
National Commercial Gas Association, it does not seem to have inter- 
fered any with his powers as a diplomat. The last night of last month, 
when the day and night crews of the New Orleans Lighting Company 
were changing shifts, some of the men refused to go on, and things 
looked squally or worse for a while. Word was sent to Mr. Miller, 
and, wth my managed it, after a short conference, the crew set up 
a cheer and assumed their respective duties. In this connection it 
may be said that a good deal of unrest is being shown by the working- 
men of the Southwest.—F. T. R.”’ 


WE t very much to have to report the death of Mr. William J. 
Seaton, Jr., Second Vice-President of the C. W. Hunt Company, West 
New Brighton, New York, who passed away at his home in Clifton, 
Staten Island, on January 18th. Typhoid fever was the illness from 
which he suffered, and death claimed him at the all too youthful age 
of 36. Mr. Seaton entered the employment of the C. W. Hunt Com- 
pany in 1891, as an office boy, but his exceptional abilities speedily 

ined for him the recognition which they deserved, and promotion 

ollowed promotion right up to the time of his death. His name was 
associated with many of the large contracts carried out by the Com- 
pany in recent years. 


THE increase of gas output by the Chickasha (Okla.) Gas Company, 
which has been in operation less than 3 years, is returned at 55 per 
cent... - between 1906 and 1907. That seems to be going salber 
speedily. 


THE gas and electric lighting plants at Valparaiso, Ind., have been 
sold by the Geist syndicate to a corporation, the executive head of 
which is Mr. C. B. Kelsey, of Grand Rapids, Mich. 








New Executive Management, Riter-Conley Manufactur- 
ing Company. 

fede: 
The following matter, respecting the new staff of the Riter-Conley 
Manufacturing Company, of Pittsburgh, Pa., is official : 


At a special meeting of the Company, held in its home offices the 
22d ult., these gentlemen handed in their resignations: Vice-Presi- 
dent W.C. Coffin ; Gen. Manager, R.A. McKean ; Secretary and Treas- 
urer, J.8. Craig; Purchasing Agent, H. M. Wilson. The resignations 
having been accepted, the following gentlemen were named to fill the 
vacancies: Vice-President, J. Gilmore Fletcher; Treasurer, W. L. 
Jack ; Secretary, Joseph Riter; Purchasing Agent, Fred. Wulfetang ; 
Assistant Treasurer, F. R. Sites. Mr. H. A. Carpenter, who was 
elected President of the corporation at its annual meeting last Novem- 
ber, has also been chosen General Manager, and he will have as 
assistant in this position the Company's Secretary, Mr. Joseph Riter. 
Mr. Sites, the Assistant Treasurer, was formerly assistant to Mr. 
C nter, while the latter was Chief Engineer of its gas department. 
Mr. F. M. Bowman remains Engineer-in-Charge of the structural 
department, which position he has held for some years past. His as- 
sistant, J. T. Donaldson, has been advanced to th 


e position of chief 


ANNUAL MEETING, HELDAT THE NEW WILLArFD 
HOTEL, WASHINGTON, D. C., OCTOBER 16, :7 
AND 18, 1907. an 


THrRD DAy—MORNING SESSION. 


The President—The next paper in order would be the paper by \ir. 


W. A. Baehr, of St. Louis, Mo. I understand he is not here. W)):t, 
if any, action will you take? 


Mr. Cowdery—I understand that Mr. Baehr was obliged to go to st. 
Louis yesterday on account of arrangements necessary for him to 
make in connection with the balloon ascensions which are to take 
place there soon. I, therefore, move that the paper by Mr. Baehr be 
not taken up, but that like all papers which may need revision by tie 
‘*Publication Committee "’ it be referred to that Committee, and that 
it appear in the Proceedings, and that any discussion on the paper 
may be put in writing and sent to the Secretary for insertion in the 
Proceedings in a like manner. [Seconded.] 

The President—Gentlemen, you have heard the motion. Are tliere 
any remarks? 

Mr. A. E. Forstall—Should there not be some limit of time within 
which discussion on Mr. Baehr’s paper will be accepted? 

The President—Yes ; but I think that would be a difficult thing to 
settle. The discussion, of course, will have to be in before the pub- 
lication of the Proceedings. 

Mr. A. E. Forstall —1 suggest that, if such discussion is not in with- 
in 3 weeks, it be understood that it is not to be included. 

The President—Do you make that as an amendment to Mr. Cow- 
dery’s motion? 

Mr. A. E. Forstall—If Mr. Cowdery has no objection, that cau be 
included. 

Mr. Cowdery—That is agreeable to me. 

The President —You have heard the motion. Those in favor please 
say ‘‘Aye.”’ Contrary minds ‘“‘ No.” [Carried.] 


A BULLETIN OF INSTRUCTIONS ON THE CARE AND OPERA- 
TION OF RECUPERATIVE BENCHES, 
by Mr. W. A. Baehr, St. Louis, Mo. 


When I was requested to write this paper by President Walton 
Clark he expressed a desire that I should deduce a set of rules, for the 
care and operation of recuperative benches, which should be so con 
cise and simple that any retort house foreman should be able to readily 
understand and follow them. I will endeavor to do this, and formu- 
late such instructions at the end of this paper. Prior to doing so, how 
ever, it appears desirable that some of the elementary principles of 
recuperative bench construction and operation, as well as of thermo- 
chemical actions and reactions, should be presented, and an effort 
made to harmonize a number of existing conditions in regard to a 
rational method of rating benches ; also, as to definitions of styles of 
construction and names of parts. It also appears highly desirable to 
endeavor to exhibit a table of data regarding actual results obtained 
in practice in the more or less representative gas plants of this country, 
in order that a person might readily refer thereto, and thereby com- 
pare the outcome of his efforts for improvement with those actually 
accomplished elsewhere. 

No attempt will be made in this paper to compare horizontal, in- 
clined and vertical retort construction, nor will I endeavor to cover 
the operation of the two latter types. Appended is a list of refereices 
which were consulted during the preparation of this paper. 
Recuperative or Regenerative, Reverberatory.—A great dea! of 
confusion exists as to whether gas bench®és as ordinarily built are of 
recuperative or of regenerative construction. Weshould inquire into 


of the general bureau of estimating. W. B. Osborne, who has been |*bis matter and see if the question cannot be determined. The 
with the Company for the past 10 years, has been made Chief Engin- | ‘‘ Century Dictionary and Cyclopedia ’’ supplies us with the fol|ow- 


eer of the gas department, the position held by Mr. Carpenter prior to 
his election as president. Thomas eden. lien ene soon with the 


ing definitions : 


concern since he graduated from Yale in 1896, has been promoted| —ecuperate. v.—To recover ; regain. 


from the position of General Manager of the Leetsdale plant and| Recuperator, n.—1. One who or that which recuperates, or re 


shops to Engineer in charge of sales. 


President Carpenter graduated from Yale in 1891, and entered the 
employ of the Riter-Conley Mig. Co., in 1896, when he started the gas 


department, of which he was p 


covers. 


branch of the business successfully and he ranks with the leaders in | generator. 


gas construction work. He was also a prominent figure in the build- 


ing of the Leetsdale —y having had more to do with its construc 
tion and equipment t 


equipment, and superintended their construction, and these shops for 
compieteness and modernity are not surpassed by any other pana 


rent time. 


Regenerate. v.—1. To generate or produce anew ; reproduce 


. Regenerative. a.—1. Producing regeneration; renewing. 
an anyone else. aot Aehiskes 
y else. He designed the shops and 2. In metallurgy, on the principle of the Siemens regenerator, ' °° 
constructed as to utilize that method of economizing fuel, as in th? 





term regenerative gas furnace. See regenerator. 


2. That part of the Ponsard furnace which answers the same })U!- 
aced in full charge. He built up this | P°S® @S the regenerator of the Siemens regeneration furnace. See re 
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Regenerative Burner.—In gas lighting, a device by which the cur- 
ot of gas is heated before it reaches the flame, thus making combus- 

n more complete. 

Regenerative Furnace.—A furnace in which the waste heat of the 

e products of combustion is utilized by being transferred to either 
ne air or the combustible gases, or both, entering the furnace. This 
transfer is effected by means of so-called+‘‘ regenerators.”’ 

Regenerator. n.—2. In metallurgy, a chamber filled with a checker- 
vork of firebricks ; that part of a regenerative furnace in which the 
waste heat of the gases escaping from the hearth is, by reversal of the 
draft at suitable intervals, alternately stored up and given out to the 
yas and air entering the furnace. The idea of employing what is now 
venerally called the ‘‘ regenerative system ’’ of heating was first con- 
ceived by Robert Stirling, in 1816, but his arrangement for carrying 
{ out was not a practical one. The present form of the furnace, and 
n general the successful application of the principle, constituting a 
highly important improvement in the consumption of fuel, are due 
to the brothers Siemens. The regenerative system has already been 
extensively applied to various metallurgical and manufacturing pro- 
cesses, and is likely to receive still further development. According 
to the Siemens regenerative method, there must be at least one pair of 
regenerative chambers, in order that the heat may be in process of 
being stored up in one while being utilized in the other. In the Sie- 
mens regenerative reheating, or mill furnace, there are two pairs of 
chambers, each pair consisting of one larger and one smaller chamber, 
through one of which the air passes, and through the other the gas 
on its way to the furnace. The so-called ‘* Ponsard recuperator”’ is a 
form of regenerator in which, by an ingenious arrangement of solid 
and hollow firebricks, the current is made continuous in one direc- 
tion, instead of requiring reversal as in the Siemens regenerative fur- 
nace. This form of furnace has been employed for reheating in roll- 
ing mills. 

Reverberate, v.—1. To beat back ; repel; repulse. 

3. To turn back; drive back; bend back; reflect; as reverberate 
rays of light or heat. 

4. Specifically, to deflect (flame or heat) as in a reverberatory fur- 
hace, 

Reverberatory Furnace.—A furnace in which the fuel is not 
brought directly in contact with the material to be acted on by the 
fire, but which is so arranged that the flame of the burning gases 
plays over or is ‘‘ reverberated ’’ upon the ore or metal under treat- 
ment. 

The ‘‘Standard Dictionary,’’ Nelson’s ‘‘Encyclopedia,’’ and Knight's 
‘‘American Mechanical Dictionary ’’ give definitions of ‘‘ regenera- 
tor’? and “regenerating furnace,’’ which are not as complete as those 
of the ‘‘ Century Dictionary,” but which bring out the idea of the re- 
versal of flow. The following extract from the ‘‘ Encyclopedia 
Britannica *’ serves to confirm the essential principles of a reverbera- 
tory furnace : 


‘* Reverberatory Furnace.—Blast furnaces are, from the intimate 
contact between the burden to be smelted and the fuel, the least waste- 
ful of heat; but their use supposes the possibility of obtaining fuel of 
good quality and free from sulphur or other substances likely to de- 
teriorate the metal produced. In all cases, therefore, where it is de- 
sired to do the work out of contact with the solid fuel, the operation 
of burning or heat-producing must be performed in a special fireplace 
or combustion chamber, the body of flame and heated gas being after- 
wards made to act upon the surface of the material exposed in a 
broad, thin layer in the working bed or laboratory of the furnace by 
reverberation from the low-vaulted roof covering the bed. Such fur 
aces are known by the general name of reverberatory or reverbatory 
furnaces; also as air or wind furnaces, to distinguish them from those 
worked with compressed air or blast.’’ 


[ believe these definitions of a reverberatory furnace, as covered in 
the ‘*Century Dictionary ’’ and ‘‘ Encyclopedia Britannica,” are so 
clear, and make that type of furnace so distinctive from a recuperative 

a regenerative furnace, that we can drop the word reverberatory 
as being not apposite to the gas business in the sense in which we are 
connected with it, viz., gas used for city distribution. And this seems 

justify dropping a further discussion of this word and of this type 
construction. 

Not so, however, with the words recuperative and regenerative. 
ieferring for a moment to ‘‘ Die Gaserzeuger und Gasfeurungen,” by 

rust Schmatolla, Edition 1901, pp. 66, 67 and 68, we find a general 

“scription of regenerators. In general his description comprises a 
c.amber or set of chambers filled with firebrick, through which the 


hot waste gases are passed until the checkerwork of firebrick is heated, 
it being understood that this passage of gases takes place in one con- 
tinuous direction during this heating process. After the regenerative 
chamber has attained a suitably high temperature, the flow of the hot 
gases through it is stopped, and gas or air is admitted into this 
chamber and flows through it in the opposite direction from that of 
the hot waste gases, and in this manner the air or gas is preheated. 
The process is described distinctly as an intermittent one, and the idea 
of reversal in direction of the hot waste gases, and the air or gas to be 
preheated, are also clearly brought forth. 

We have still another reference on this question in the ‘‘ Lehrbuch 
der Chemischen Technologie der Energien,’’ by Prof. Hans v. Juptner. 
This book of Juptner’s constitutes one of the most authoritative, as 
well as one of the most recent publications on these subjects, not only 
in Germany but in the scientific world. Referring to the 1906 
Edition, Book I., Part 2, we find several clear and distinct definitions 


or ideas on the word ‘‘ recuperative and ‘‘ regenerative.’’ Here are 
some of these distinctions as set forth in Juptner’s work : 
Page 60.—‘‘ Recuperators’’ are defined as ‘‘ preheaters.’’ ‘‘ Re- 


generators’ are defined as ‘‘ storage places of heat.”’ 
Page 105.—In the chapter describing ‘‘ Kinds of Heat Producers,’ 
Juptner states as follows: 


‘* *Regenerators,’ or storage places of heat, are so called because 
the material receiving the heat (checkerwork of firebrick) gathers 
this heat from the products of combustion for a given period of time, 
in order to give it out again later on to the substance to be heated.”’ 

Page 135.—In Chapter XIV., Juptner treats of ‘‘ Recuperators, Re- 
generators and Air Heaters,’’ and here a further distinction of the 
words under discussion is introduced. Here these styles of construc- 
tion have certain additional distinctive features added as follows: 
‘*Recuperators ’’ are styled as those subject to continuous operation, 
while ‘‘regenerators’’ are stated as those subject to intermittent 
operation. 

As I have already gone into this part of the subject at length, I 
simply wish to add another line of thought concerning it which is 
offered by Mr. J. M. Rusby, of the United Gas Improvement Company, 
Philadelphia. The following extract from a letter I received from 
Mr, Rusby, under date of July 17, 1907, covers the points he brings 
forth : 

‘‘To regenerate means to develop. Thus apparently referring to 
sensible heat (in which form all waste heat is recovered in recupera- 
tion), its re-development from the latent heat of steam by condensation 
might be considered a regenerative process; also, its development 
from the latent heat of combustion of producer gas by burning is such ; 
also (see ‘Gas and Gas Making,’ ‘ Encyclopedia [Americana),’ a deep 
furnace which makes producer gas for subsequent burning at another 
part of the setting, is properly called a regenerative furnace. 

‘‘From the foregoing, does it not rather seem that both the re- 
cuperative constant flow flues of the coal gas bench, and also the 
brick-filled Siemens’ stove, should both be called recuperators, the 
word regenerative being reserved to only apply to furnaces which 
make producer gas with its stored latent heat of combustion or re- 
generation of sensible heat ; but is this occasional fact a warrant for 
giving it another name than recuperator? Since the words regenera- 
tion and recuperation have no relation whatever, it being possible for 
a furnace to possess one without the other, it seems that they should 
be kept carefully separate. 

‘*The Siemens’ stove might be called an intermittent recuperator, 
and the flues of the coal gas bench a continuous recuperator ; more 
appropriate titles may suggest themselves to you. 

‘* Present usage, however, even by the best writers, is not in entire 
conformity with the foregoing. In many cases, as you state, there is 
no effort at even consistency. One of the most careful writers whom 
we have happened to find (see Damour’s ‘Industrial Furnaces,’ 1906, 
published by the Engineering and Mining Journal, New York city), 
appears to use these terms about as you suggest ; thus, while he in his 
general treatment calls both the Siemens’ stove and the coal gas bench 
flues recuperators, he nevertheless thereafter practically separates 
them and calls the Siemens stove a regenerator (p. 238). He also 
alludes (p. 116) to the receiving of carbon dioxide by a furnace, and 
its conversion thereby into combustible carbon monoxide, etc., as a 
so-called regenerative process ; as fo his precise practical use of this 
term regenerative, I must refer you to his book.”’ 


From the foregoing it appears that I may suggest the following 
definitions of the words ‘‘ recuperative”’ and ‘‘ regenerative,’’ as ap- 


’ 





plied to ceal gas benches, and it is, of course, open to question. as to 
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whether the profession in general sees fit to adopt them. I wish to 
add, however, that the line of thought suggested by Mr. Rusby is very 
pertinent, and probably, in the strictest interpretation of the words 
and their meaning, he is correct. Owing, however, to the almost 
universal adoption of the word ‘ regenerative,” as describing the 
Siemens furnace, by the most careful and authoritative technical 
writers at home as well as abroad, I would hesitate to reject this 
meaning as being the incorrect one in the field of technology, whatever 
may be the etymological one. 

Recuperative Bench.—A recuperative bench is one in which one of 
the essential parts is a recuperator, or set of recuperators ; whose 
function is the preheating of some substance, usually air, whether 
that be primary or secondary air, or both; such preheating being ac- 
complished by continuous operation, in one direction of passage of 
the substance to be heated through a flue, or set of flues, and without 
reversal of direction, and without a transposition from one flue or set 
of flues to another flue or set of flues. The latter phase of the defini- 
tion practically forces the additional statements that the transfer of 
heat takes place through the walls of the flue or flues, which walls in 
no sense of the word are to be considered as storing up heat, and the 
substance supplying the heat must in consequence be separated from 
the substance to be heated by the walls referred to, and in its turn 
must have one direction of passage through the flue or flues, and must 
not be transposed from one flue or set of flues to another. This might 
properly be called a continuous recuperator. 

Regenerative Furnace.—A regenerative furnace, in the technical 
sense of the word, is one in which one of the essential parts is a flue or 
chamber, or set of chambers, which is used for the preheating of some 
substance, usually gas or air, or both; such preheating being accom- 
plished by distinctly intermittent operation ; the substance to be heated 
passing through such a chamber, or set of chambers, for a limited 
period of time ; after which it is transposed to another chamber or set 
of chambers ; the first chamber, or set of chambers, then having the 
substance supplying the heat introduced into it, for the purpose of 
storing up heat ; after which the substance to be heated is again trans- 
posed into the first chamber or set of chambers, for the purpose of 
taking up the stored heat, and so on ad infinitum. One of the essential 
ideas is a distinct storing up of heat; another is the giving out, and 
absorbing of such heat by convection and radiation of such heat, and 
not by transmission of the heat through any substance, such as walls 
of flues. It follows, therefore, that the substance giving out and the 
substance receiving the heat cannot occupy one chamber, or set of 
chambers at the same time. I cannot find that the reversal of flow is 
-necessary to the technical correct understanding of the term, but such 
reversal of direction of flow of the two substances would probably be 
employed. This might more strictly be called an intermittent recu- 
perator. 

I will enter a plea right here that writers on these subjects be very 


careful of the terms they use, and if still better definitions are devised 


than the foregoing, so much the better for all of us. 
A Rational Method of Rating or Classifying Recuperative Benches, 


1. To completely carbonize the maximum quantity of coal in th 
effective length of the retorts in the shortest possible period of time. 
2. To do this with the least possible cost (such as for bench fuel 
labor, etc.). 


The above considerations lead us to first consider the retort itself 
Here we should endeavor to be able to properly carbonize as much coa| 
as possible per unit of effective length of the retort in the shortes: 
possible time. This, of course, requires a certain number of heat unit, 
per unit of time, and this in turn necessitates a certain producer gas 
capacity. Omitting for the moment the gas producer portion of thi 
argument, I will try to show that there should be a certain recupera 
tion capacity per unit of effective retort contents in any given recu 
perative bench. 

Relation of Effective Retort Contents to Recuperation.—The greate: 
the amount of coal carbonized per unit of effective retort contents, 
the greater is the amount of a given quality of producer gas that must 
be burned in a given length of time, and this necessitates in turn a 
greater recuperation capacity. This statement appears to me to be 
true, and from it there follows the conviction that there is probab]) 
an economical relation between effective retort capacity and effective 
recuperation capacity. Now, how should this relation be expressed ’ 
It first occurred to me that the effective retort capacity should be 
the proper expression to use, but this may lead to erroneous conclu 
sions, inasmuch as the shape of a retort may alter the relation of the 
interior surface to the cubical contents. It appears, therefore, that it 
would be wiser if we used both the effective cubical contents, and 
effective interior surface of the retorts, and expressed their relations 
to the effective recuperation surface. It appears to be somewhat puz 
zling to select the effective recuperation surface, but after study | 
would suggest that that surface of the recuperators which is in con 
tact with the hot waste gases, and which has the incoming air on the 
opposite side of the wall, be adopted. In other. words, I would not 
consider as effective the portion of the recuperator surface which 
touches the wall of the arch of the bench, nor any such surface which 
does not transmit heat directly through the material to the incoming, 
passing air on the other side of it. This may not be exactly the truest 
expression of effective recuperator surface, inasmuch as heat is un 
doubtedly transmitted through the walls in other directions than per 
pendicular to the surface of the wall; but by adhering to the method 
I have suggested, it will have the merit of uniformity, and will al 
ways enable comparisons to be made. I will use it thus in this dis 
cussion. 

If, then, when we order or design benches, we will specify the rela 
tion between effective retort contents, effective interior retort surface, 
and effective recuperation surface, we should certainly be enabled to 
secure at least honest competition, and eventually we will find what 
is the economical relation between these qualities. 

In as far as effective retort contents and effective interior surface o! 
retorts are concerned, I will simply state my ideas on these points i: 
connection with ordinary horizontal retorts. I would figure the effec 


: , : tive portion of a retort as beginning at the interior of the front wal!! 
Particularly as to Depth of Fire and Amount of Recuperation.—It ; . ¢ : Pony te dag 


has become customary among us all and among the manufacturers to 
speak of half, three-quarters and full-depth recuperative benches, and 
it appears to me to be highly desirable to discard such terms, which 
upon close analysis cannot be supported by good reason and argu- 
ment, adopting in their stead some rational method of rating benches 
which will satisfactorily and logically fill all requirements. In a 
paper I wrote for the Ohio Gas Light Association (1903 meeting) I 
offered the following definitions of certain so-called types of benches : 

‘* A full-depth recuperative bench is one in which both the primary 
and the secondary air is preheated. 

‘** A half-depth recuperative bench is one in which the secondary 
air only is preheated.” 


I wish to state that these definitions now appear to me erroneous, 
and I wish to retract them right here. To start with, it is easy to see 
how two manufacturers, for instance, could be bidding on a certain 
job of, say, so-called half-depth benches. Both might offer the same 
number and size of retorts, iron work and all that, but one might put 
in recuperators down to the level of the foundation, while another 
might stop them 2 feet above the grates. Both would be bidding on 
half-depth benches, but the competition would be wholly unfair, un- 
less due allowance was made for this discrepancy. It appears essential 


of the bench, and extending on the inside up to the joint between the 
back and the body of the retort. This omits figuring the back e: 
tirely, as it is usually bricked up solidly against the rear wall of the 
bench, and also omits that portion of the front end projecting into 
the front wall of the bench. The figuring of a through retort, or vo! 
vertical or inclined retorts, would be considered on a similar basis, 
but will not be treated in this paper. 

I am unable to state just what these relations should be at this 
writing, but have certain data regarding current practice which | 
herewith present. One company prominent in the manufacture 
firebrick products in the United States, that builds many benches 
every year, kindly gave me these plans and figures on various typ:s 
of benches, as follows : 


So-Called Half-Depth Bench of Six Retorts. 


Retorts, 16 inches by 28 inches by 9 feet. 
Effective length retorts 7 feet 9 inches. 
si interior surface per retort, 6,441 square inches. 
- i ** 6 retorts, 38,646 square inches. 
cubical contents per retort, 31,577 cubic inches. 
= _ ‘** 6 retorts, 189,462 cubic inches. 
recuperation surface, 16,034 square inches. 


2 


ee 


Ratio of effective recuperation surface to effective interior surface 





to state the primary objects to be accomplished in the design and con- 


of all6 retorts, 41.5 per cent. ; ratio of effective recuperation surface in 


struction of a recuperative bench. As I see them, these objects square inches to effective cubical contents of all 6 retorts in cubic 
are: 





inches, 8.46 per cent. 
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So-Called 4-Depth Bench of Six Retorts. 
Retorts, 16 inches by 28 inches by 9 feet. 
Effective length retorts, 7 feet 9 inches. 
" interior surface per retort, 6,441 square inches. 
oS - ‘* 6 retorts, 38,646 square inches. 
cubical contents per retort, 31,577 cubic inches. 
si ae ** 6 retorts, 189,462 cubic inches. 
recuperation surface, 22,287 square inches. 

Ratio of effective recuperation surface to effective interior surface 
of all 6 retorts, 57.7 per cent. ; ratio of effective recuperation surface 
in square inches to effective cubical contents of all 6 retorts in cubic 
inches, 11.75 per cent. 


So-Called Full-Depth Bench of Six Retorts. 

Retorts, 16 inches by 28 inches by 9 feet. 
Effective length retorts, 7 feet 9 inches. ; 

o interior surface per retort, 6,441 square inches. 

”" ‘** 6 retorts, 38,646 square inches. 

cubical contents per retort, 31,577 cubic inches. 
‘ i ae ‘* 6 retorts, 189,462 cubic inches. 

Effective recuperation surface, 32,174 square inches. 

Ratio of effective recuperation surface to effective interior surface 
of all 6 retorts, 83.2 per cent. ; ratio of effective recuperation surface 
in square inches to effective cubical contents of all 6 retorts in cubic 
inches, 17 per cent. 
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So-Called Full-Depth Bench of Nine Retorts. 
This particular bench contains 6 retorts, 16 inches by 28 inches by 9 
feet 44 inches, and 3 retorts 16 inches by 26 inches by 9 feet 44 inches. 
Effective length of all retorts, 8 feet 14 inches. 


Effective interior surface of retorts is as follows: 





Size, 16 inches by 28 inches by 8 feet 1} inches = 6,753 square 
inches = 40,518 square inches for 6 retorts. 

Size, 16 inches by 26 inches by 8 feet 14 inches = 6,490 square inches 
= 19,470 square inches for 3 retorts. 

Total effective interior surface = 59,988 square inches for 9 retorts. 

Effective cubical content of retorts is as follows : 

Size, 16 inches by 28 inches by 8 feet 1} inches = 33,005 cubic 
inches = 198,030 cubic inches for 6 retorts. 

Size, 16 inches by 26 inches by 8 feet 14 inches = 31,522 cubic 
inches = 94,566 cubic inches for 3 retorts. Total effective cubical 
contents = 292,596 cubic inches for 9 retorts. Effective recuperation 
surface = 32,174 square inches. Ratio of effective recuperation sur- 
face to effective interior surface of all 9 retorts, 53.5 per cent. ; ratio 
of effective recuperation surface in square inches to effective cubical 
contents of all 9 retorts in cubic inches, 11 per cent. 

These figures show nothing except an arbitrary relation. The ex- 
tent to which recuperation is to be carried in order to secure the 
greatest commercial economy is, as far as I am able to determine, as 
yet unknown. I have knowledge, however, of recent installations 
in which I believe the recuperation has been applied to an extent 
never before attem pted. 

There is another aspect of recuperation which I wish to present for 
consideration, or rather a more forcible presentation of the reason or 
desirability for recuperation. I know of no better way to concisely 
and tersely present the matter than to quote from a letter I received 
from Mr. B. E. Chollar under date of July 15, 1907: 


‘‘ Recuperation.—Let us suppose, for illustration, that one-fifth of 
the heat from the furnace is absorbed by the retorts, and another is 
enough for the chimney, there remain three-fifths for possible re- 
cuperation. Now, if an area equal to the retort surface takes one- 
lifth, the absorbing surface for the three-fifths to be recovered should 
be at least three times as much as the retort area. In other words, if 
the above supposition should happen to be right, the maximum re- 
cuperator surface should be about 3 times the retort area. This area is 
for only one set of flues. To get the total of radiating and absorbing 
surface this area should be doubled. This is just one way of looking at 
the question. It is not a recommendation to be carried to the limit.” 

| believe Mr. Chollar brings out this point very clearly, and in 
your Own minds you can compare his illustration with the figures 
from the manufacturers’ standard previously quoted. In some of my 
previous papers on this subject I referred to a paper written by Mr. 
Fred. Breiel, and read before the Western Gas Association, May, 
1892, entitled, ‘‘The Advantages of Recuperative Furnaces in the 
Utilization of Heat.”’ 

{ wish to again call attention to this paper. Almost all of the ther- 
tial caleulations concerning standard recuperative bench operations 
are given therein; and, what is more, the variation of the specific 


heat of various gases at different temperatures is taken into consider- 
ation in the figures. Anyone who undertakes to delve into the mys- 
teries of recuperative benches should study this excellent paper by Mr. 
Bredel, and he will find that Mr. Bredel had it all figured out very 
well long ago, and that a great many of the more recent efforts in this 
direction are not nearly as good as Mr. Bredel’s. 

This gentleman also read a paper before the Ohio Gas Light Asso- 
ciation in the same year, viz., 1892, entitled, ‘‘ The Determination and 
Regulation of the Proper Proportions of Primary and Secondary Air 
and Steam in Regenerative Furnaces.’’ In this paper Mr. Bredel 
arrives at the conclusion that the waste gases on leaving a good re- 
cuperator should not have a higher temperature than 350° to 360° C., 
or 650° to 680° F. It may be that such figures are as good as we 
should strive to attain in commercial operation, but it looks to me as 
though there were some possibilities in carrying recuperation still 
further, even though the balance of the sensible heat which could be 
extracted from the waste gases was utilized in other ways than to pre- 
heat secondary air. I make this statement because the sensible heat 
in the waste gases is greater than can be taken up by the secondary 
air alone. 

Before making any further reference to the proper amount of re- 
cuperation for any given retort installation, I will here outline the 
principal thermal considerations of a recuperative construction. 
Omitting the consideration of utilizing water or steam under the 
grates, and also losses by radiation, convection, opening of doors, 
ash, clinkers, etc., we have: 

1. A given amount of fuel (say carbon), burns to CO,, through a 
producer gas operation, and develops a certain high flame temperature 
A. The products of combustion, therefore, at first have a temperature 


A, and xm around the retorts to the entrance of the recuperator, 
where they have a lower temperature, B. 


ting all losses) is measured by the drop in temperature of the products 
of combustion from A to B, times the average specific heat of said 
gases between said temperatures. 


3. The amount of available heat left in the products of combustion 
at the top of the recuperators is measured by the drop in temperature 
from Bto atmospheric temperature C, times the mean or average 
specific heat of said gases between said temperatures B and C, again 
omitting all losses. 


If we should assume C = 20° C. and B = 1,150° C., then the maxi- 
mum available drop in temperature in the recuperators is 1,130° C. 
As the amount of waste gases is greatly in excess of the amount of 
secondary air, and also because of the greater thermal capacity, it 
appears to me impossible to utilize all of the available heat between 
the temperatures B and C for preheating the secondary air, and there 
are certain physical conditions which make an attempt at preheating 
the primary air to any great extent considerable of a question. 

I must say the idea] way to construct benches appears to me to have 
separate, continuous gas producers serving a stack of benches, using 
as much of the sensible heat of the waste gases as possible for preheat- 
ing the secondary air, and the balance might be applied for preheat- 
ing the primary air, the fuel itself, or possibly in still other ways. I 
must also say that I am unable to give the commercially best amount 
of recuperation surface for preheating secondary air as related to any 
given retort installation, but am of the opinion that, if anything, we 
use too little rather than too much. I would also say the figures of the 
particular manufacturer I cited are such that I believe I would specify 
still greater percentages than those quoted. The whole art is still so 
indefinite that I believe we shall only gradually come to a correct 
understanding of the proper recuperator relations. 

I will not éndeavor to cover such practical considerations as sizes 
of flues, leakage betweén the waste gas and air flues, thickness of 
walls, change of direction of flues, etc., because these form special 
features of design which I did not intend toconsider. For heat trans- 
mission through firebrick, see diagram by Mr. Fred. Bredel, page 137, 
Proceedings of Western Gas Association, 1892 to 1895, inclusive. 

I believe that the functions of a recuperator can be outlined briefly 
as follows: : 

' 1. The length of time accorded to the waste gases to give off their 
neat. 


2. The amount of heating surface, thickness of division walls, and 
as little friction loss as possible in the passage of the waste gases 
through the flues. 


3. The heat accumulative capacify of the recuperator —that is, a 
heavy recuperator will act as a storage reservoir of heat, and cause 
less heat fluctuations than a light one. 


Before leaving this portion of the subject entirely I wish to insert 





some valuable comparative data kindly furnished me by Mr. A. H. 


2. The amount of heat, therefore, required to heat the retorts (omit- | 
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Strecker, Engineer, the Public Service Corporation of New Jersey, 
concerning full-depth benches. Mr. Strecker figures recuperation 
surface just as I do, but figures the effective length of a retort from 
the face to the inside of the back, which I think is a little liable to 
confusion. He does not include the back of the retort, however. 


Data by Mr. Strecker. 


Heating Surf. or Recup. Ratio of Recup. Surf. 


Type of Furnace. in Square Inches. to Surf. of Retorts. 
a. «snebicect | ae 33.9 per cent. 
Parker-Russell ..... SS see aus aa = 
OS ee See sskccsvese 41.1 23 
PI io ode 2s seus TPO. 008 sasvins 36.1 . 


The recuperators cited in these figures occupy practically the whole 
space between exit flues which are situated on basement floor level, 
and are about 9 feet high. He states the lower smoke flue tempera- 
ture runs from 500° F. to 600° F. In the Klénne Newark (N. J.) 
benches the heat of the flue gases is made further use of to evaporate 
water in the ash pan. 

Depth; Grate Area.—The actual depth of the furnace and of the 
fire is another matter closely related to a proper bench design. Since 
I am attempting to discuss recuperative benches only, all matters re- 
lating to free-fire benches will be omitted. The fundamental idea of 
the furnace is simply that it is a gas producer, and usually air and 
some water vapor are admitted under the fire. The oxygen of the air 
and of the water appears above the fire, combined with carbon in the 
form of carbon monoxide, the hydrogen of the water as hydrogen, 
while the nitrogen of the air passes through unchanged. I will dis- 
cuss these reactions a little later on in the paper; and, for the pur- 
poses of this immediate discussion, it is only a question of a few gen- 
eral principles which are involved. 

In general the elementary principles governing the shape of a pro- 
ducer have been enumerated in my paper before the Ohio Gas Light 
Association in 1903. A producer ought theoretically to be circular in 
cross section, because the circle is that geometrical figure which has 
the greatest area for the least length of developing line. On account 
of practical considerations a rectangular cross section is usually 
adopted, and this in turn should be as wide as possible, or, in other 
words, approach a square cross section, for the reason that a square is 
the geometrical rectangular figure which has the least perimeter for 
a given area, less than any rectangle. Under a bench a rectangular 
producer cross section is practically necessary, but for separately fired 
producers I most emphatically state that a circular cross section 
should be the best or at least a square one. 

Now, the thermo-chemical functions which a gas producer is called 
upon to fulfill require for one thing a minimum depth of fire. The 
question of velocity, or what is the same thing, the question of the 
finite length of time required to produce the reactions mentioned, wil! 
be omitted for the moment. It seems to be the general opinion that a 
minimum. fire-depth of about 3 feet under reasonable velocity con- 
ditions will allow these reactions to take place. As authority for such 
a statement I quote :' 


‘‘ See Schmatolla, ‘Die Gaserzeuger und Gasfeurungen.’ Certain 
of our fireclay products manufacturers evidently believe that even a 
slightly less depth than 3 feet might be satisfactory. I believe, how- 
ever, that deeper fires would be preferable, although they might be 
somewhat difficult to secure in the so-called half-depth benches.”’ 

In regard to the question of depth, I will quote in full from a letter 


I received from Mr. Roger W. Polk, of St. Louis, under date of July 
2, 1907, as follows: 


‘The terms (referring to half-depth, etc.) adopted by the bench 
manufacturers would be all rightif they would all use a certain height 
of arch for a certain form of bench. For instance, I consider a }- 
depth bench one in which the distance from the grate bars to the 
crown of the furnace arch is 36 inches ; a $-depth bench one in which 
this same dimension is 54 inches, and a full depth bench 72 inches. 
These are absolute measurements, and the 3-depth bench is exactly 
half way between a half-depth and a full-depth bench. It is under- 


turers would assume a distance from the top of the ash pan to the b: 
tom retort for a 4-depth bench, and make this distance double fo: 
full-depth bench, and half way between the two for a 4-depth benc’), 
there could be no possible misunderstanding of the terms. 
‘The depth of a bench, however, has always referred to a height 
some kind, and in my opinion has nothing whatever to do with tie 
preheating of the primary or secondary air, except that it must 
understood that the recuperators occupy the full available space p: 
vided for them, and that there is not a foot or two of red brick or sone 
other filling material put at the bottom of the recuperators where t)iis 
space could be occupied by the recuperators proper. 
‘“‘In regard to the preheating of the pfimary air in a bench, it has 
been my experience that it is not a good practice, as it has the sane 
effect on a furnace that superheated steam has in a water gas machine ; 
that is, to form clinkers. Preheating the primary air simply carries 
so much sensible heat into the furnace, where it should be the aim to 
keep the temperature of the fire down. 
‘*There is not much difference in the 4-depth benches of different 
manufacturers, they all being about 12 feet 2 inches or 12 feet 3 inches 
from the ash pan pan to the crown of the arch inside ; but, as you are 
well aware, when you get into } and full-depth benches there are al! 
sorts and kinds of dimensions. As long, however, as they have come 
to a pretty good understanding of what a 4-depth bench is, it seems to 
me that it would be a good plan to call a full-depth bench twice this 
depth, and a 3-depth exactly half way between — that is, in respect to 
the height from the grate bars to the furnace arch, ashpan to tlie 
floor line, or ashpan to the bottom retort. 
‘‘ There are some benches that have no furnace arch, the same as 
the Weber bench. It, therefore, might be advisable to assume a di 
mension from the ashpan to the bottom of the first retort, if the bencl 
be a recuperative bench, no matter whether it is a bench of 4’s, 6's, 
8’s or 9’s.”” 
From the above extracts from Mr. Polk’s letter it will be seen he 
appears to favor absolute dimensions for benches of various deptlis. 
At first this plan appeared the most feasible to me, but after further 
study I believe I can suggest a better and more desirable rating, and 
this is largely the outcome of a suggestion by Mr. Fred Bredel. The 
real point at issue, as far as ‘‘ depth ’’ is concerned, is the actual work- 
ing effective depth of the fire itself, at least it so appearstome. Then, 
why not work out a rating of benches on this basis? 
As a general suggestion I may say that a fire 4 feet deep at the fout 
of the slope of fuel (for there usually is at least a slight slope) directly 
after firing will reduce to, say, about 3 feet just before the next fir- 
ing. Three feet depth still allows the proper reactions to take place. 
As a fire for best working should be as nearly level as possible, I he- 
lieve it would be more nearly correct to use the average effective 
depth of the fire just before firing up, and the maximum average 
effective depth that could be secured in the particular design under 
consideration. 
As far as depth is concerned I offer the following suggestions as to 
rating recuperative benches. A shallow producer recuperative benc|i 
is to have an average effective fire depth just before firing of not less 
than 3 feet, and a maximum average effective fire depth of not over 5 
feet. A medium depth producer recuperative bench is to have an 
average effective fire depth just before firing of not less than 5 fect, 
and a maximum average effective fire depth of not over 7 feet. A 
deep producer recuperative bench is to have an average effective {ire 
depth just before firing of not less than 7 feet, and a maximum aver- 
age effective fire depth of not over 10 feet. Anything deeper than |!) 
feet could be called special. By effective fire depth I mean the is 
tance from the top of the grate bars to the top of the fuel, or tlie 
straight line distance from any opening between water pans, or else- 
where to the nearest upper surface of the fire, whichever is the least 
distance. I realize these are arbitrary divisions, but they have this 11 
their favor—they cannot be misunderstood. 

As far as grate area is concerned I will give the grate areas used »y 
the manufacturer whose figures on recuperator surface and retort 





stood, of course, that the recuperators go down to a level with the top 
of the ash pan in all cases, otherwise you might have a 4-depth re- 


cuperator with a full-depth furnace. 


‘“It would not be necessary to take the measurement from the grate Ks 
bars to the furnace arch, but if manufacturers would take some simi- fe 
lar dimension there would be no chance of a misunderstanding. The 


contents I have previously quoted : 
So-called 4 depth bench 6’s— 7.82 square feet. 


4 “  6's— 8.47 
fulldepth ‘* 6’s— 8.82 os 
se sé 9’s—13.90 +s 


This manufacturer figures the grate as the area of the throat of f1' 





ee ne bottom of the bottom retort in a bench of 6's to the lenac. He takes a straight line from the brick wall in the front of ‘He 
eek ae the ad inside is practically always the same, whether the furnace just above the plates, to the nearest po.at of the brickwork 
neh be a 4-depth, ¢-depth or full-depth. Therefore, if the manufac-! in the back of the furnace. This he calls the length of the grate. For 





1, Letter from Mr. F. Bredel to me, June 28, 1907. 


the width he takes the width at the grate bars and the width in the 
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upper part of the fire, and averages these dimensions and calls that 
average the width. This particular width multiplied by the particu- 
lov length aforesaid gives the grate areas as stated above. 

Grate area is simply a question of how much fuel can readily and 
i good practice be converted into producer gas per square foot of 
ite per hour. Owing to recent applications of return flue gases 
u der the fires, it may be possible to burn much larger quantities of 
‘| per square foot of grate area per hour than formerly. I believe 

m 8 to 12 pounds of coke per square foot has been considered fair 
actice, but this bids fair to be increased very much. It appears to 

to be wise to allow a reasonable amount of safety, and without 
.onsidering the return flue gas scheme I would say that it would be 
safe to figure 8 pounds of Pittsburgh gas coal per square foot of grate 
per hour, At one time I had it in mind to figure 8 pounds pure car- 
bon per square foot of grate per hour, but owing to the variation in 
composition of fuels, especially as regards ash contents, it does not 
scem right to put it on this basis. I would treat fuels as classes in 
such work, such as cokes, bituminous coals of certain grades, hard 
coals, ete., and secure a certain general figure for each class. With 
all the foregoing matters in mind then I would classify recuperative 
benches as follows —there would be three general classes : 

First, shallow producer recuperative benches; second, medium 
depth producer recuperative benches ; third, deep producer recupera- 
tive benches. For each of the three classes I would give the follow- 
ing definitions : 


First, a shallow producer recuperative bench is one having an ay- 
erage effective fire depth just before firing of not less than 3 feet, and 
a maximum average effective fire depth of not over 5 feet. In sucha 
bench the ratio of effective recuperation surface to effective interior 
surface of all retorts is to be not less than 40 per cent. Also in such 
a bench the ratio of effective recuperation surface in square inches to 
effective cubical contents of all retorts in cubic inches is to be not less 
than 9 per cent. ; the grate area to be figured on the kind of fuel used. 

Second, a medium depth producer recuperative bench is one having 
an average effective fire depth just before firing of not less than 5 feet, 
and a maximum average effective fire depth of not over 7 feet. In 
such a bench the ratio of effective recuperation surface to effective 
interior surface of all retorts is to be not less than 50 per cent. Also, 
in such a bench the ratio of effective recuperation surface in square 
inches to effective cubical contents of all retorts in cubic inches is to 
be not less than 10 per cent. ; the grate area to be figured on the kind 
of fuel used. 

Third, a deep producer recuperative bench is one having an aver- 
age effective fire depth just before firing of not less than 7 feet, and a 
maximum average effective fire depth of not over 10 feet. In sucha 
bench the ratio of the effective recuperation surface to effective interior 
surface of all retorts is to be not less than 60 per cent. Also, in such 
a bench the ratio of effective recuperation surface in square inches to 
effective cubical contents of all retorts is to be not less than 11 per 
cent. ; the grate area to be figured on the kind of fuel used. 


I wish to say right here that I realize as well as anyone that the 
figures in the foregoing definitions are arbitrary. Further, the grate 
area, for any given class of fuel, can probably be expressed as a rela- 
tion to effective retort contents. Even if, as I expect, practice, further 
study and experimenting shall determine what figures are com- 
mercially the correct ones to be inserted in place of those I have given, 
yet I feel that these definitions point the way to a rational bench 
classification more satisfactory than any I have so far seen. At least 
we can reasonably hope that, in the course of time, still better and 
more simple definitions will result. I feel quite sure that we all agree 
that something better than the present ratings of benches is highly 
desirable, and we should all try to find out more about the subject. 
Very little really accurate and valuable knowledge and facts seem 
available at this date. 

Certain Features of the Thermo-Chemical Principles of Gas Pro- 


are to be taken with several grains of caution. The ordinarily ac- 
cepted thermo-chemical reactions in connection with the action of air 
in gas producers are to the effect that air, on coming into contact with 
carbon at the bottom of the fire, first unites to form carbon dioxide, 
and this carbon dioxide, on passing up through the incandescent fuel, 
is reduced to carbon monoxide by the addition of an atom of carbon, 
all as expressed in the following equations : 


C + O, = CO,, exothermic reaction. 
CO, + C = 2CO, endothermic reaction. 


Now if water vapor be present it is ordinarily believed that this 
water vapor dissociates, separating into hydrogen and oxygen (an 
endothermic reaction), the hydrogen passing on through the fire un- 
changed, while the oxygen first unites with carbon to form carbon 
dioxide, and this subsequently reduces to carbon monoxide, all as 
shown in the following equations : 


H, O = H, + O, endothermic reaction. 
C + O, = CO,, exothermic reaction. 
CO, + C = 2CO, endothermic reaction. 


Now, let us see how these reactions and subjects are viewed by peo- 
ple who are probably careful in their investigations and whose opinion 
is worthy of serious consideration. I will first quote from ‘ Die Gas- 
erzeuger und Gasfeuerungen,’’ by Ernst Schmatolla, Edition 1901. 
On page 4 of this book we have an explanation of the formation of 
carbon monoxide as follows : 


‘The incandescent carbon acts upon the carbon dioxide formed be- 
low, and which is rising upwards, in a reducing manner, in which 
carbon monoxide is formed by the addition of carbon to carbon di- 
oxide as follows: 


CO, + C = 2CO. 

‘* Besides this, carbon monoxide is also formed through incomplete 
combustion as in this equation : 

C+0O0=CO. 
‘‘This incomplete combustion can be explained, that in the upper 
layers of the fire there is only a very insufficient quantity of oxygen, 
not sufficient to produce carbon dioxide.” 
Note the statement that carbon monoxide is formed directly. Quot- 
ing the same author again, on page 11, we have the following: ‘‘ Car- 
bon monoxide gas is formed partly through incomplete combustion of 


carbon as per the equation : 
C+0=CO. 


‘‘ Also, partly owing to the action of incandescent carbon upon 
carbon dioxide as follows: 


CO, + C = 2CO. 


‘* The first process is one of oxidation, the latter of reduction ; in 
the first process heat is developed (exothermic reaction), in the latter 
heat is absorbed (endothermic reaction).”’ 


The same author treats the reactions caused by the introduction of 

water vapor under a fuel bed, pp. 11 and 12: 

‘* As already stated in the first chapter, incandescent carbon dis- 

sociates water vapor. If the temperature of the fire is high, viz., 

greater than 1,000° C., hydrogen and carbon monoxide are formed 

by the action of incandescent carbon on water vapor after the formula: 
H,O + C = H, + CO. “3 

If the temperature at which the reaction takes place is lower, especi- 
ally if it drops below 800° C., the reaction between water vapor and 
carbon follows as per this equation : 

2H:0 + C = 2H, + CO,. 

‘* As carbon dioxide is not a combustible gas, the producer should 
be operated so that the process indicated by the former equation takes 
place.”’ 

Schmatolla also gives the same reactions on p. 39, while explaining 
the production of so-called Dowson gas, and again, on p. 40, while 


ducer Operation.—Almost all of the writings on the subject of gas| presenting the reactions taking place in a water gas generator, in 


producers, as well as a great many patents, are filled with certain 


both cases laying particular stress upon the statement that the critical 


chemical reactions which have been used so much and so often that| temperature is about 1,000° C. 


they have become stereotyped, so-to-speak. 


A great many people 


I should consider as much more authoritative, as well as being more 


probably believe them just because they are stated over and over|recent, the explanation of these thermo-chemical reactions as given 


again by ahaost everybody. 


by Prof. Hans v. Jiiptner, in his ‘‘ Leyrbuch der Chemischen Tech- 


This is the case with producer gas chemistry, and I wish to call at- | nologie der Energien,” as given in the 1905 Edition, Vienna, Book L., 












































































tention to the facts, as stated by some of the most eminent scientists]Part 1. I wish to apologize for introducing such a lengthy quotation Hii 
of the day, that we are not sure of these things as yet, and universal|in a paper already much too long for an Association paper, but I H ii 
agreement concerning them is far from being reached. Therefore, all | feel that the value of this data by Prof. Jiiptner is so great, and so if 
positive statements, and even the wording of such reactions in patents, | little of it is known in this country apparently, that it would be a H 
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shame to withhold it, especially as it will undoubtedly be of great 


‘*2. Every increase of the external pressure causes a change in ‘he 


assistance to us in the study of the thermo-chemistry of our business. | equilibrium, which reduces the pressure, and vice versa. Exam). 


Quotation from Jiiptner’s Work—Incomplete Combustion.—** The 
complete combustion of the fuels used in ordinary thermo-chemistry 
operation results in carbon dioxide and water. If the chemical com- 
position of the fuel is known, it is an easy matter to calculate the 


tion. This amount is denoted as the theoretically necessary amount 
of oxygen for complete combustion. The average composition of dry 


air free from carbon dioxide is: 


By Volume. By Weight. 


Oxygen ........-. 21 per cent. 23 per cent. 
Nitrogen ........+ 79 2 77 7" 
100 - 100 = 


And, therefore, it is an easy matter to compare the theoretical amount 
of air required to cause complete combustion. In reality, however, 
this theoretical amount of air is not sufficient, and it becomes neces- 
sary to use an extra amount of air, the quantity of which is expressed 
in a proportion of the theoretical amount of air required. The cause 
of this phenomenon is to be found partly in the mixing of the gases 
and the air for combustion, this being very difficult and in many cases 
very incomplete, and also partly due to the appearance of incomplete 
reactions. An incomplete combustion, therefore, can furnish differ 
ent products, os the following example will show : 


CO, or 
C +0} G0) +40. 


CO + CH,, or 
C,H, + O result in; CO + C + 2H,, or 
1G.H, + H,O. 

‘*‘The number of various reactions that can appear simultaneously, 
and, therefore, influence each other, is frequently very large. It is 
entirely dependent on the conditions under which the reactions take 
place ; the same is the case with the amount of the products formed 
by these reactions. These phenomena obey certain laws, as follows: 
In all these cases a ‘ chemical equilibrium ’ is spoken of, which is de- 
pendent on certain conditions, the so-called ‘conditions of equilib- 
rium.’ Such conditions of equilibrium are: Temperature, pressure, 
electrical condition, the reciprocal propertion of the existing part of 
the element or ‘ the concentration.’ 

‘*When these conditions of equilibrium change, a change takes 
place in the condition of equilibrium itself in one sense or another, 
and, according to the following qualitative law, first formulated by 
Henry Le Chatelier, every change of any one factor of equilibrium (or 
stability) produces a change in the system in that direction in which 
that particular factor experiences a change in the opposite sense. 
This proposition becomes plainer when we resolve it into the follow- 
ing one : 

‘*1. Each increase in temperature causes a change, which has the 
tendency to lower the temperature of the system (endothermic re- 
action) and the reverse (exothermic reaction). For example: 

‘*a.) Dissociation. 

co, ——-+ CO + O — 68.2 Cal. 

H,O ——+ H, + O — 58.2 Cal. 

‘*In both these reactions heat is absorbed. Therefore, they are 
both caused and promoted also by increase in temperature. In oppo- 
sition to this the reaction, 

2 CO —+ C + CO, + 42 Cal. 
in which heat is liberated, is promoted by a lowering of the tempera- 
ture. Carbon monoxide will, therefore, be more stable at high tem- 
peratures. This reaction in the presence of platinum, iron, and 
especially nickel, takes place under approximate perfect diffusion, 
completely in the neighborhood of 300° C. 

‘*b.) Incomplete Reactions : 

CO, + H, —+ CO + H,O — 10 Cal. 
CH, + CO —+ C Ii: + H,O — 39 Cal. 
‘‘In both reactions heat absorption takes place, therefore they are 
caused or promoted by increase in temperature. With lower tem- 
perature there will be present more CO, + H, or more CH, + CO; 
with higher temperature, however, more CO + H,O or more C,H, + 
H,0. 
‘* The reverse conclusions are applicable for the example in the re- 


actions 
CO + H,O —-+ CO, + H, + 10 Cal. 


‘**a.) Dissociation. ; 

2 CO, —+ 2 CO + O, 

2 H.O —-+ 2H, + Oy. 
‘* Through the dissociation of CO, or HO the volume (or with con 
stant volume, the pressure) is increased by half. The dissociaticy, 
therefore, will increase with a decreasing pressure, but decrease \ it}; 
an increasing pressure. 
**b.) Incomplete Reaction. 

C,H, + H, ——-+ CH, + C. 

‘The volume of the solid carbon is so small that it may be neg 
lected ; furthermore, C does not appear at allas a gas, but the volume 
(or with constant volume the pressure) of the CH, produced is only 
half as large as that of the original mixture of C,H, and H,. In- 
creasing pressure is, therefore, conducive to the progress of the reac 
tion. This appears plainly in an explosion in closed vessels, where 
the amount of CH, and C increases with the pressure. The equilil) 
rium 
CO + H,O + CO, + H, 
is independent of the pressure when H,O appears as steam, because 
the volume on both sides is the same; and because the volumes are 
equal, the pressures are necessarily equal. The reaction 
2CO=C+CO; 
is reduced by decreasing pressure, because the volume and also the 
pressure of CO, are only } as great as that of 2 CO. 
‘*3. Each increase in concentration of a body in any system causes 
a change in the condition of equilibrium, by which a certain amount 
of this body disappears, and vice versa. 
The quantitative expression for the relation between the chemical 
equilibrium and the conditions of equilibrium (factors of equilibrium) 
varies, according to whether we refer to equilibrium at a certain tem- 
perature or generally to equilibrium at any temperature. In the first 
case—that is, for isothermic equilibrium—the law of mass is ap 
plicable ; for the second common case the Van’t Hoff equation (for 
volumetric concentration) or the Le Chatelier equation (for numerical 
concentration). 
‘*In cases where gas mixtures are concerned, the last form is pre 
ferable for the reason that the numerical concentration follows 
directly from the composition of the gases in per cent. by volume. 
‘* In the following we will consider an example that has especial 
interest for the thermo-chemical engineer. The dissociation of carbon 
dioxide : 


‘*Carbon dioxide dissociates at high temperatures according to the 
equation 
CO, + CO + 4 (O,). 
‘The general expression for Le Chatelier’s formula is : 
1 QrdT 


a. =. 
‘*TIn this formula 

Qr = amount of heat due to reaction at temperature T. 

P = the pressure under which the system exists. 

N” and N’ = the number of molecules existing on the right side and 
left side of the reaction. 

‘*n, and n, also C, and C, = that number of molecules, or rather 
the concentration of the various bodies appearing in the reaction, 
where the indices 1 and 2 refer to the original system and final sys 
tem. 

‘Tf, to simplify the computation, we use the common log., instead 


+ (N” —N’)1.P +5 n,1.C, — 
= n, 1. C, = Constant. 


= 1 
of the natural log., and putting = 500,We can write our general ex 


pression : 





500 .aT 
f oes + 2.3026 (N” — N’) log. P + 2.3026 (sn, log. C, 
— = n, log. C,) = Constant. 
Now we have N” — N’ = 1.5 —1 = 0.5, and 
CG. Jo.) ¥ 
+ = n, log. C, — = n, log. C, = log. Constant = log. Bes on 
Cocos 
Making the total concentration of the system after equilibrium |ias 
taken place = 1, we have, 
Cco ~|- Coo -|- Cos = 1, 
** Assuming no superfluous oxygen exists we have from the reaction 


ii Oe 
Co: = = Coo (2 





** Lower temperatures are more favorable to this reaction, 
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‘ Assuming # = the relation between the dissociated carbon di- 
xide, (¢. e., the resulting carbon monoxide (and the amount of CO, 
‘hich would be present if no dissociation had taken place, that, is Cco 

- Coco, = the coefficient of dissociation, then we have 

9 = (3) 
Cco -|- Coos 


‘‘From equations (1) and (2) it follows: 


oe a ae 
Coo, ut Cco =1; 





3 ss 
9 Cco; = 


therefore, a Geo f Coo 


Coos = 1— 





1— 





“a Ns 
2 Coo -|- Coo 1— 2 Cco 


from this follows further : 








OM 
. 2 Ceo =Coo 
or, Eo . 
a ae oY 2 2 
1+ 2+ 2 
2 
me = Hy 
Cos 2+2 
and: roo a 3 9x © 2a1i—-2 
—— 2 (2 + &) (2 + x) 


‘* By substituting these three values we have, 
(Coo) (C°,) % 
(Coo,) 
a 372 (30) 
(l—ax) (2+ 2)% 


‘* For determining the constant the following observations made by 
Henry Saint-Claire-Deville will serve: 





log. Constant = log. 





P = 1 atm. 
T = 3,000 + 273 = 3,273. 
A= 6.0. 


‘If we assume with Le Chatelier the amount of heat due to the re- 
| action CO + O ——+- CO; as independent of the temperature, which 
" is strictly speaking not correct, but nevertheless permissible for first 

approximation, and take Q = 68.2 Cal., we have— 
e 68.2dT 











500 —_" + 1.1513 log. P. + 2.3026 log. 
x 2/3 
iaumGsas" Constant. 
or, because for P = 1 atm. ; log P = o. 
500 x 68.2 (0.4) 3/2 
Constant = — ——__— .3026 oC = 12.7 
3,273 + 2.3026 log 0.6 (2.4)¥ 11.7192 
‘* Therefore, 
id 34,100 
ae + 1.1513 log. P — 2.3026 log. Constant = — 11.7194, 
er or, : 
i, 34, 100 1 
ie log. Constant = ( ———— — 11.7192 — 1.1513 log. P. }————— 
g ( 7192 — 1.1513 log P.) >s035 
d 14,809 
= a — — 5.0895 — 0.5 log. P. 
\ 
‘From this Le Chatelier has calculated the following values of x: 
Temp. Pressure in Atmospheres. — 
Deg. C. 0 001 0.10 U1 i 10 100 
1,000 0.007 0.003 0.0013 0.0006 0.0003 
1,500 0.07 0.035 0.017 0.008 0,004 0.002 
2,000 0.40 0.125 0.08 0.04 0.03 0.025 
2,500 0.81 0.60 0.40 0.19 0.09 0.04 
3,000 0.94 0.80 0.60 0.40 0.21 0.10 
3,500 0.96 0.85 0.70 0.53 0.32 0.15 
4,000 0.97 0.90 0.80 0.63 0.45 0.25 


‘The results of these computations coincide with the observations 


which Lave been made at about 1,500°C. on the density of carbon 
dioxide.” 


0.00015| the formation of CO. 


C + > (O:) = CO. 


‘‘Beginning with the nearly correct assumption that air contains 1 
molecule of oxygen to 4 molecules of nitrogen, we can write our re- 
action as follows: 

C +4 (0O,) + 2Ns = CO + 2Nz. 
‘*We, therefore, produce, according to the above reaction, a gas 
that theoretically contains, to 1 molecule of CO 2 molecules of N,, 
and its composition would have to be 
EMP ser sens ccquhonwedas 83.3 per cent. by volume. 
Wer iae leeds va uder kouwes 66.7 " bi 
Upon combustion this gas should furnish for each 22.42 liters under 
constant volume 0.333 x 67.9 = 22.61 Cal. Under constant pressure 
22.61 + 0.5 x 0.54 = 22.88 Cal. - Therefore, its heating value (constant 
pressure) would be per 1 cbm., 


22.88 x 1,000 
22.42 
The heating value of 1 gramme of gas results as follows: According 

to the reaction the gas contains per 1 gramme-atom of carbon, 


12 grm. carbon 
16 grm. oxygen 
4 x 14 = 56 grm. nitrogen. 





= 1,020.5 calories. 


28 grm. carbon monoxide. 


Total.... = 84 grm. 
‘** As 84 grm. of the gas contain 3 molecules (CO + 2.N,) 22.42 liter 


2 oe 
of the gas (at 0° C. and 760 mm. barometer) contain ree 28 grm. 


22.88 
28 


‘The previous reaction only takes place at very high reaction tem- 
peratures. With low reaction temperatures a second reaction appears 
and takes place simultaneously with the other, and in the more ap- 
parent manner, the lower the reaction temperature drops, namely 
the reaction 


and 1 grm. of the gas therefore develops = 0.817 Cal. 





C -|- 0; = CO; 
or if we permit air to act instead of oxygen 
Cc -|- O2 -|- 4N: = CO: -|- 4 Ns. 

‘*For every temperature (and every pressure) there exists between 
these two reactions a certain definite relation of equilibrium, which 
we will now study. 

‘If we subtract the equations : 


C -/-O., = CO, 
2C-|-O, = 2C0O 
from each other we obtain the equation 
2CO = CO, -|- C 
which represents a reaction that actually takes place at not too high 


temperatures and defines the relation at which the first two reactions 
appear simultaneously. The reaction 
2CO + CO, -|-C 

is reversible ; that is, while pure carbon monoxide gas within certain 
limits of temperature dissociates into carbon dioxide and carbon, pure 
carbon dioxide under the same conditions dissociates solid carbon to 
carbon monoxide, thus simultaneously being reduced to carbon 
monoxide. Therefore an equilibrium is established between carbon 
monoxide and carbon dioxide and carbon that is dependent on the 
temperature and the concentration, 7. e., the gas pressure. 

‘* As two volumes of the CO form only one volume of COg, the reac- 
tion taking place in the sense of our equation reading from left to right 
under a decrease in volume, an increase of pressure would promote 
the formation of CO,, whereas a decrease in pressure would promote 
If in the producer we, therefore, desire to 
generate a gas very rich in CO, we should not admit the blast 
(primary air) under too high a pressure. 

‘*'To ascertain the influence of the temperature on the equilibrium, 
we must know the amount of heat due to the reaction. This we ac- 
complish (for 18° C) in the following manner : 

C-|-O, = CO, 94,310 Cal. 
2 (C-|- O) = 2CO, x 26,700 = 53,400“ 
2CO=CO,-|-C ™* 40,910 - * 


and 





Producer or Air Gas.—‘‘ If a limited amount of air is permitted to| That is, the decomposition of carbon monoxide into CO, and C takes 
pass through a layer or bed of pure carbon (in practice charcoal or] place with a development of heat (exothermic). 


Therefore. an in- 


coke), incomplete combustion takes place—that is, carbon monoxide | crease in temperature will promote the production of carbon mon- 


's formed from the influence of the oxygen on the incandescent carbon : 





oxide, whereas a decrease in temperature, however, is not advantage- 
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ous to its formation. From this we can see offhand that we get a 
better gas—that is, a gas richer in CO—the higher the temperature of 
the producer. 

** All these considerations refer to the condition of equilibrium. 
Whether this condition is actually reached in practical operation or 
not, is dependent on several conditions (such as depth of material, 
porosity of same, blast velocity, etc.). In any case it is not only 
important from a standpoint of producer theory, but also from a 
practical operating condition, to know the various relations of this 
equilibrium, as it is only possible to get a good basis for comparison 
by being able to secure the results obtained from practical operation 
under corresponding theoretical conditions of equilibrium. 

‘** It would carry us too far to go further into the details of secur- 
ing such results, as this has been discussed thoroughly at other places 
(Jiiptner, ‘Lectures on the Theory of Generator and Water Gas; ’ 
Ahrens, ‘Collection of Chemical-Technical Lectures’). In this man- 
ner we obtain the following information regarding the ideal composi- 
tion of producer gas at various temperature and pressure. 

**A. Ideal composition of producer gas, generated with pure oxy 
gen. 








Blast Press. 2 atmo. 8 atmo. 


| 1 atmo. | 4atmo. 


s 





Composition in Per 
Cent. by Vol. at 
Temperature of 


227° C. 500° abs. 
327 “ec 600 of 
427 ‘* 700 
527 “ 800“ 
627 * 900 
727 “ce 
827 ‘ 
927 “ 
1,027 ‘* 


co 00 co co CO | COg 





0.004'99.996| 0.0028 
0.123|99.877| 0.087 
1.427|98.573| 1.011 
8 794 91.206] 6.303 
32.542|67.458|24.809 
70.35 |29.65 |58,705 47.017 |52.983 
78.987|21.013 
94.315) 5.685 
98.67 | 1.33 


,000 
, 100 
200 
300 


92.75 | 7.25 
98.445) 1.555/97. 
90.50 | 0.50 |99. 























** Fig. 82 shows the contents of this table in diagrammatic form. 
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‘‘B. Ideal composition of producer gas generated with dry atmo- 
spheric air. 


Temperature of Partial Pressure 
——-Gasification—-—, of CO + CO2 — 
t°C, 1° Abs. in Atmosphere. COe. 


Blast Pressure equals 1 Atmosphere. 


Composition - Per Cent. by 


—— Vo a 


Co. Ne. 


227 
327 
427 
527 
627 
727 
827 
927 
1,027 


227 
327 
427 
527 
627 
727 
827 
927 
1,027 


227 
327 
427 
527 
627 
727 
827 
927 
1,027 


227 
327 
427 
527 
627 
727 
827 
927 
1,027 


‘‘The data contained in the above table are still plainer in the graphi- 


500 
600 
700 
800 
900 
1,000 
1,100 
1,200 
1,300 


500 
600 
700 
800 
900 
1,000 
1,100 
1,200 
1,300 


500 
600 
700 
800 
900 
1,000 
1,100 
1,200 
1,300 


500 
600 
700 
800 
900 
1,000 
1,100 
1,200 
1,300 


0.21 
0.21 
0.2145 
0.24 

0 29 
0.334 
0.344 
0.346 
0.3465 


21.00 
21.00 
20.31 
16.40 
8.75 
2.14 
0.47 
0.14 
0.01 


1.14 

7.60 
20.25 
31.26 
33.93 
34.46 
34.65 


Blast Pressure equals 2 Atmospheres. 


0.42 
0.42 
0.428 
0.446 
0.555 
0.6535 
0.6865 
0.692 
0.693 


21.00 
21.00 
20.39 
17.48 
10.66 
3.12 
0.59 
0.16 
0.09 


1.01 

5.82 
17.09 
29.56 
33.74 
34.44 
34.56 


Blast Pressure equals 3 Atmospheres. 


0.63 
0.63 
0.6395 
0.686 
0.8075 
0.957 
1.025 
1.0365 
1.04 


21.00 
21.00 
20.51 
18.14 
11.94 
4.31 
0.83 
0.21 
0.10 


0.81 

4.76 
14.98 
27.59 
33.37 
34.34 
34.56 


Blast Pressure equals 4 Atmospheres. 


0.84 
0.84 
0.851 
0.905 
.056 
.258 
359 
1.381 
1.385 


cal representation in Fig. 83. 


Cuaves svomna oun. Canrosirien or Fe 


21.00 eos 
21.00 
20.59 
18.52 
12.73 
5.00 
1.13 
0.28 
0.13 


0.71 

4.11 
13.67 
26.46 
32.85 
34.25 
34.50 


“Aa Gas 


79.00 
79.00 
78.55 
76.00 
71.00 
66.60 
65.60 
65.40 


65.35 


79.00 
79.00 
78.60 
76.70 
72.25 
67.32 
65.67 
65.40 
65.35 


79.00 
79.00 
78.68 
77.10 
73.08 
68.10 
65.80 
65.45 
65.34 


79.00 
79.00 
78.70 
77.37 
73.60 
68.55 
66.02 
65.47 
65.37 
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** As in all probability in the future a gas containing 50 per cent. 
of oxygen and 50 per cent. nitrogen will have to be considered in the 
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peration of producers, we will give the ideal composition of the gas 
or such a case. 


Temperature of 


, ; Partial Pressure 
7-—-Gasification-—, 


Composition in Per Cent. by 
of CO + (Oe - : 


ol.---——_ 











ee —, 


t®°C, T° abs. in Atmosphere. COg. co. Nez. 
: : Blast Pressure equals 1 Atmosphere. 
227 500 0.50 50.00 eea~ 
327 600 0.50 50.00 a 50. 00 
427 700 0.502 49.40 0.80 49.80 
527 800 0.522 43.40 8.80 47.80 
627 900 0.568 29.60 27.20 43.20 
727 1,000 0.633 10.10 53.20 86.70 
827 1,100 0.66 2.00 64.00 34.00 
927 1,200 0.663 1.10 65.20 33.70 
1,027 1,300 0.6655 0.35 66.20 33.45 
Blast Pressure equals 2 Atmospheres, 
227 500 F 50.00 50.00 
327 600 . 50.00 ine 50.00 
427 700 1.0035 49.56 0.61 49.83 
527 800 1.0295 45.65 5.83 48,52 
6: 7 900 1.1065 34.03 21.30 4.67 
(27 1,000 1.23 15.50 46.00 38.50 
827 1,100 1.308 3.80 61.60 34.60 
927 1,200 1.326 1.10 65.20 33.70 
1,027 1,300 1.3305 0.43 66.10 33.47 
Blast Pressure equals 3 Atmospheres, 
227 500 1.5 50.00 cutee 50.00 
327 600 1.5 50.00 ééns 50.00 
427 700 1.5045 49.55 0.60 49.85 
527 800 1.538 46.20 5.07 48.73 
627 900 1.6345 36.55 17.93 45.52 
727 1,000 1.814 18.60 41.87 39.53 
827 1,100 1.9455 5.45 59.40 35.15 
927 1,200 1.986 1.40 64.80 33.80 
1,027 1,300 1.9955 0.45 66.07 33.48 
Blast Pressure equals 4 Atmospheres. 
227 500 ‘ 50.00 ee 50.00 
327 600 2. 50.00 cece 50,00 
427 700 2.0053 49.60 0.54 49.86 
527 800 2.0443 46.68 4.43 48.89 
627 900 2.1615 37.89 16.15 45.96 
727 1,000 2.384 21.20 38.40 40.40 
827 1,100 2.588 5.90 58.80 35.30 
927 1,200 2.6435 1.74 64.35 33.91 
1,027 1,300 2.6605 0.46 65.05 33.49 


Cunves swomma Joea. Composites or Phoouctm Gas etneannen w0I30% G 
Sa avo SO % NM 
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__**1. In every case the amount of carbon dioxide contained in the 
ideal producer gas at low temperatures has a maximum that remains 
practically constant at about 400° C. 

‘*2. With rising temperatures the amount of carbon dioxide de- 
creases and becomes, depending on the circumstances, nearly zero 
between 800° C. and 1,000» C. 

**3. The amount of carbon monoxide is nearly zero up to about 
400° C. 

‘*4. With rising temperatures the amount of carbon monoxide in- 
creases and reaches a maximum, depending on circumstances, between 
800 and 1,000° C. 

‘5. The amount of carbon dioxide increases at a steady temperature 
according to the pressure and, therefore, also according to the amount 
of oxygen contained in the primary air. 

‘*6. The amount of carbon monoxide produced is in the .opposite 
manner from (5). 


‘*7, At low temperatures the absolute amount of carbon dioxide in- 
creases with the amount of oxygen contained in the primary air, and, 

‘*8. At high temperatures the absolute amount of carbon monoxide 
contained in the gas increases with the amount of oxygen contained 
in the primary air. {To be Continued ] 








The Thermometer in the Gas Works.' 
sonnattiiee 
{Communicated by ‘‘R.”’ 

While the common thermometer is a very useful instrument in all 
lines of manufacturing for testing temperatures, it is of special im- 
portance in the gas industries. Nevertheless, the ins-and-outs of the 
everyday thermometer are not fully comprehended by many, a con- 
clusion I came to after visiting certain gas works. While we do not 
need lessons in calorics in order to utilize the thermometer to best ad- 
vantage, we should be somewhat familiar with the project. We can, 
for illustration, take three pails of water and arrange them side by 
side ; in one pail the water should be hot, in the second it should be 
cold water, and in the other its temperature should be about midway. 
Then, put one hand in the cold and the other hand in the hot water, 
permitting both hands to be submerged, as in Fig. 1, for a short time. 
Then withdraw both hands and place them in the lukewarm, or med- 
ium warm water. The hand that was in the cold water will feel warm 
and the hand that was in the warm water will feel cool; and there 
you have it. Which hand can you believe? And so it goes with the 
thumbrule of our forefathers. They used to guess at distances and 
temperatures. They would pace off a certain measurement with the 
feet, and they did not have much use for improved contrivances for 
measuring temperatures or lengths. They got everything wrong, so 
mistakes and.losses were many. 

Conditions have changed. The rule-o’-thumb is passing away, for 
we have to be accurate now. Everything is made quicker and cheaper, ' 
if not better. Blundering guesswork has no place in the gas works 
of to-day, hence the need of the improved devices in all lines of work. 
The thermometer comes under the head of improved conditions—that 
is, the modern pattern of thermometer; and the modern pattern of 
gas works’ thermometer is a worthy instrument. Its operation de- 
pends upon the well known expansion and contraction of a matter ; 
that is, well known to most men engaged in the gas business. I met 
with a number of workmen in gas plants who had no idea of the in- 
ternal construction of the thermometer which they were using every 
day, nor of the principle of operation of the same. Hence, attention 
is called to the two examples shown in Figs. 2 and 3. In the latter is 
shown a ball, A, in the act of being passed through a ring ; both ball 
and ring are of metal. There is a margin of space between the edge 
of the ball and the ring and the ball is passed back and forth through 
the opening very easily. But the parts are next heated. The action 
of the heat units on the metal causes expansion and you cannot get 
the ball through the ring, for it will be choked off, as at B, Fig. 3. 
If the parts cool down the ball drops through the ring with space 
to7spare. Hence the principle of contraction and expansion resulting 
from exposure to heat or cold. The same principle applies to the 
working order of the thermometer. The mercury or other liquid is 
confined in the glass bulb and, when subjected to heat or to cold, rises 
or falls accordingly. It is all simple enough, yet I met with ex- 
perienced men who seemed to fail to understand the minute details of 
the thermometer and, therefore, abused the instrument to the extent 
of causing it todo unsatisfactory work. For example, in one gas 
works where some testing of temperatures was in progress, the in- 
dividual making them grasped the glass tube of the thermometer in 
his hand, as shown in Fig. 4. Of course, the warmth developed by 





| 7 Fig. 84 gives the corresponding diagram for these tables, From 
‘us we can draw the following conclusions ; 


contact with his hand threw the reading of the thermometer com- 
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pletely out. Then, again, I saw another person handle the little glass 
testing tube, as in Fig. 4, at the lower right corner, where a sample 
grip of a certain man’s hand is shown. Thermometers cannot be 
operated this way. You cannot hang the instrument out in the sun 
and get the right readings of the atmospheric condition. You cannot 
hang the thermometer on a wall and expect to get a definite register- 
ing of the temperature of the room, because it may be cold or hot on 
the other side of the wall and the heat or the cold transmits through 
enough to disturb any thermometer. I observed many cases of hang- 
ing thermometers on parting walls. Hang your glass out from the 
wall ona hook. Or, better still, hang it in the middle of the apartment. 

The bore in the tube is made by the employment of a hair when the 
tube isdrawn. The bulb is blown on the end and the interior is filled 
with mercury. The heating of the mercury causes it to rise and fall 
according to the degrees of heat prevailing. In Fig. 5 the different 
types of thermometers in general service and their relation to each 
ether are shown. Fahrenheit was the inventor, as we all know, and 
hence the first letter of his name has been adopted for purposes of 
making a reading point on the scale. Fahrenheit got his scale from 
the degrees of heat required to melt ice and the degrees of cold re- 
quired to freeze water into a hard form. You can find Centigrade 
scale thermometers in use in gas works as well. In fact, several dif- 
ferent kinds may be located, but all operate upon practically the same 
principles. 

Some of the thermometers are woefully abused. I found some in a 
bent form, due to the use of defective tubing, as in Fig. 6. Fig. 7 
illustrates a broken tube, which of course puts the upper part of the 
thermometer out of action. Yet this tube was in use in a division of 
a gas works. I likewise saw a tube wound with cords, as in Fig. 8, 
and another in which the tube was split near the top, as in Fig. 9. 
While tubes of this kind may be made to do, they will not perform 
accurate service. In order to get true readings, perfect tubes and 
preper adjustments are required. 

Fig. 9is a good form of thermometer for general service in gas 
works. It has a metal back and which back protects the tube. Some- 
times a reading scale of the kind shown in Fig. 10 is utilized in con- 
































nection with the rise and fall of the mercury. The principle is the 


same as that employed for having a reading clock in the office for 
showing how the steam pressure is in the engine room. 








Address of the President (Mr. William J. Clark) of the 
National Commercial Gas Association, on the Occa- 
sion of Its Second Annual Meeting. 

buenas 

In article one, section one, of our by-laws, the following paragraph 
occurs: ‘‘ At each annual meeting the President shall present an ad- 
dress setting forth his official acts and such general items and recom- 
mendations as he may deem of advantage to the Association.”’ 

I think it is well at this time to call to your attention and reiterate 
the objects for which this Association was formed. This will enable 
us, In reviewing the work of the last year, to measure up as an Asso- 


ciation and as individuals, to what degree we have promoted the ob- 
jects of our Association. 


ery II.—Objects.—-1. The object of this Association shall be, 
irst: The promotion of increased sale of gas, and the promulgation 
of ways, means and methods necessary thereto. Second: The en- 
couragement of manufacturers to roduce high grade and highly 
efficient devices that require gas for fight, heat and power. ‘ 

2. The establishment and maintenance of a spirit of fraternity be- 


tween the members of this A iati i i 
; i s Association, by friendly 
formation and ideas or mo fp nage 


social intercourse, 


1 the before-mentioned subject matters, and by ! 


3. The inducement and extension of more cordial and friendly re- 


lations between consumers and producers of gas, based upon mutual 
ity of interest. 


4. A substantial recognition of the value of the gas appliance 
manufacturer to gas interests, and his importance to the commercia| 
end of the gas industry, as well as the encouragement of fraternal 
intercourse between the sales division of the gas industry and the ap 
pliance manufacturers, also between the commercial interests of the 
gas companies and merchants who make one of their special features 


the sale of devices for producing light, heat and power wherein gas 
is the element required. 


The unqualified success of our meeting of last year is a matter of 
history. It stamped the exhibition feature of our convention as one 
of the vital and most effective factors in the promotion of the com 
mercial end of the industry, and quoting the report of the committee 
on the President’s Address last year we read: ‘‘ We also approve of 
the recommendation of the feature of having an annual exhibition, 
for, at such a convention of commercial gas men especially, no better 
method for educational purposes could be more appropriate and fit 
ting, and this committee earnestly recommend that this feature of 
our annual meetings be recognized as a necessary adjunct and the 
means of attaining and accomplishing the full purpose of the Asso- 
ciation’s desire in promoting the commercial industry of the gas 
business.”’ 

Now, after having set forth the avowed purpose of the Association 
and the expression of this committee in relation to the exhibition, | 
think it is well to make a few explanatory remarks as to why the As 
sociation is holding no official exhibition at this time, and the reasons 
leading up to this decision by your Board of Directors and Ways and 
Means Committee, which decision was arrived at at a joint meeting 
held in the early part of December. 

Your board of officers early in the year realized that we were ap 
proaching a period of financial stress and that there was an indica- 
tion of an approach of abnormal conditions. As this became more 
marked it was deemed advisable to request our secretary to canvass 
the situation through correspondence with our members who were 
exhibitors at last year’s convention. 

The plans formulated up to this time had in view a very much more 
extensive and elaborate exhibition than that of last year which would 
incidentally incur a very much larger outlay of money and obliga 
tion of the Association. 

This canvass having been made and the correspondence gotten in 
hand, the committees convened and thoroughly analyzed the written 
expressions of the members. The tone of the letters evidenced no lack 
of interest in the project, but the tone of many of the letters indicated 
that the financial stringency would be a bar to enthusiasm which is 
the most essential factor making for a successful exhibition. 

A number of the writers said that they would send their goods and 
men to the place of convention and would do their best to make the 
exhibition a success, but would be pleased if the exhibition feature 
might be deferred until such time as we reached more normal con 
ditions in the financial situation. The committee thereupon con 
cluded to hold no official exhibition at this time and took up the mat 
ter of the convention. The time and place of meeting not having 
been named at our last convention, the committee decided upon New 
York city as the place and January 8th, 9th and 10th as the dates. 

We had already named the subjects of our papers and practically 
arranged our program. I think a glance at the list of subjects and 
writers will show that the commercial field has been well covered, 
the writers having been selected because of their peculiar fitness and 
ability to handle their respective subjects. 

We are to be congratulated that we have upon our list of speakers 
a gentleman who stands foremost in the gas industry of the world to 
day —a gentleman who stands for progress in every department and 
I am pleased at this time, in the name of the National Commercia! 
Gas Association to pay this tribute to the scholarly and esteemed 
gentleman who occupies the eminent positions of President of the 
Stevens Institute of Technology, as well as President of the American 
Gas Institute -Dr. Alexander C. Humphreys. 

Taking up the paragraph in regard to the President’s address in 
which it says that ‘‘he shall make recommendations as he may deem 
of advantage to the Association,’ I should like to lay stress upon 
one or two points which should be accentuated. 

In one of the technical journals of the lighting field there recently 
appeared an editorial upon the future of gas lighting, in which the 
suggestion was made that gas lighting is being driven to the wall by 
the electric light. If this be so (which, of course, the gas man is no! 
. willing to admit), then it behooves the gas man to be up and doing. 
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| believe it to be a fact that the gas man has given his best energies 
luring the last few years to developing the gas fuel output, and has 
consequently, to a certain extent, neglected the lighting field. He 
has, so to speak, rested on his oars after the tremendous stride which 
was taken in the gas lighting field through the advent of the incan- 
lescent mantle. 

I think this is made apparent by his lack of interest in that most 
important branch of his art —illuminating engineering. 

The discussions of lighting problems in the Illuminating Engineer- 
ing Society show a woeful lack of papers and discussions by gas men. 

\ glance over the transactions show that the time is almost wholly 
given over to the electric lighting problems, and for this, I think the 
gas man is wholly to blame. I have attended many of the meetings 
and find only a handful of gas men in attendance and few of them 
taking part in any of the discussions. This is not because they are 
not welcome, but by reason of the fact that it is almost impossible to 
vet the gas men to take a lively interest in the proceedings, and I 
think this is one of the sources of the editor’s impression, who wrote 
the article referred to, and who says further on: ‘‘ It would be inter- 
esting and highly iastructive to see what could be done for rehabili- 
tating gas as a first-class illuminant by the application of the same 
quality of energy, progressiveness, originality and perseverance in 
presenting its possibilities to the public being displayed by the ma- 
jority of central stations.”’ 

I think it is generally conceded that the gas companies have made 
very little effort toward educating the public in regard to modern 
methods and possibilities of gas lighting, and what I wish to lay 
particular stress upon is the necessity of the gas companies entering 
into a systematic educational campaign along these lines. 

In almost every home, shop and office we see evidences of a woeful 
waste of our product, through glaring faults of light distribution. It 
has been stated by those qualified to express the opinion that fully 50 
per cent. of the light produced at the burner is wasted. 

Let us look for a moment at what this means to the gas consumers 
in the matter of dollars and cents. Quoting 1905 figures, the amount 
of our product which is sold annually in the United States, approxi- 
mates 112 billion cubic feet—worth, say, in round numbers, 112 mil- 
lion dollars. Let us allow, say, 40 per cent. of this amount for pur- 
poses other than illumination and we have, say, 67 billion feet for 
illuminating purposes. ; 

Now, if the experts who made the estimate as to the loss or waste of 
50 per cent. of this vast amount through unintelligent and wasteful 
methods is approximating a correct statement, then there are some 33 
million dollars’ worth of gas wasted annually in the United States. 

The possibility of the saving of even a small proportion of this to 
the consumer, or better still, by diverting it to a useful channel and 
applying it to even out the load, makes it a wonderful field for opera- 
tion. I put this forth as one of our most vital problems for your 
solution. 


One more thought which I would like you to carry away with you 
and which also means an educational campaign, is the establishment 
and promotion of goodwill. We hear much discussion in relation to 
the intangible assets of a Public Utilities Corporation and looming u 
prominently is this most valuable asset - goodwill, without which 
the corporation is badly handicapped. No matter how much energy 
and money are expended by the management, unless the feeling of co- 
operation and heart interest in the work is cultivated in the employees, 
much of the energy and money goes to waste. Iam a firm ot pnd 
in the efficiency of the educating of the employee. The prejudice for 
or — the company by the public lies almost wholly in the hands 
of the employees, and if they are discourteous or careless in their 
inethods it reflects directly upon the management and the public takes 
it for granted that if discourteous methods prevail it is because they 
are sanctioned by the officers, or those in authority. 


It would pay us to spend a lot of time and money in educating the 
employees up to 4 realization of the importance of tactful and busi- 
uesslike methods, There are many ways by which this may be ac- 
complished, the best. of which I believe to be, the organizing of Pro- 
eress Clubs which shall have frequent meetings at which interesting 
conferences may be had—lantern slide exhibitions given—and object 
vssons showing workmanlike methods of handling appliances. 


At these meetings all the departments should be represented. These 
‘atters are such as I should think should come directly into the 
rovince of the members of the National Commercial Gas Association, 
id the best methods for their promotion should be worked out by our 
‘embers, 
As to the future of this Association, it is safely assured. What we 
ive accomplished in the past is an indication of what we have only 
‘gun todo. We are growing in numbers and importance in the in- 
‘ istry each day and with the return to normal financial conditions 
hich the near future promises, and with which will come the hearty 


‘ -operation and enthusiasm of all, we are bound to eclipse all our 
| ast achievements. 


The Effect of Coal Gas on the Corrosion of Wrought 
Iron Pipe Buried in the Earth. 


—_— 

Mr. William Dudley, of the Vanderbilt University, Nashville, 
Tenn., recently conducted an investigation on this subject, the task 
having been undertaken in connection with a study of the conditions 
causing the corrosion of pipe laid under the streets in the city of 
Nashville. The investigator compiled the results of his researches in 
the shape of a paper which was read by him at the last session of the 
New York Section of the American Chemical Society. The paper 
was subsequently reprinted in the Journal of the Society, and it is to 
that source we are indebted for our knowledge of Mr. Dudley's de- 
terminations, The author wrote: 


Five samples of earth were collected as representative of the various 
types in which the pipes are laid. 
‘ Sample No. 1 was taken from a street at the depth of the gas pipes. 
It was an old fill. Sample No. 2 was taken from about 4 feet from 
the surface on private property in the heart of the city, 50 feet from 
the sidewalk, and was a yellow clay. Sample No. 3 was taken from 
between the car tracks just under the street metal. It was a loamy 
clay. Sample No. 4 was a clay taken from a vacant lot in the 
northern part of the city. Sample No. 5 was taken from under the 
car tracks in the southern part of the city, and was a mixture of clay 
and loam. 


The analyses of the samples gave the following results in per- 
centages : 


! 


| : | | | 
Sample. No. 1. | No.2. | No.3. | No.4. No. 5. 














Moisture (sample air dried). .|15.37 ce 14.41 13.95 [14.98 








IG i. 0606 sentns csi ovecosecsoses 0.04204 | 0.01501 | 0.0018 | 0.0006 | 0.0024 

Nitrogen, as nitrates............ 0.01501 | 0.22523 | 0.006 | 0.003 0.0015 
- as nitrites. ........... 0.00008 | 0.000002) trace | none trace 
¢: as ammonia.......... 0.000306) 0.000165) 0.000011; 0.000039) 0.000042 

Albuminoid ammonia.... ..... 0.00128 | 0.000052) 0.00002 | 0.000021; 0.000021 


Alkali equivalent (Na,CO;,)...| 0.0382 
Sulphuric anhydride (SO;) ...| 0.0134 
FIUMUS 2.000. cccccesecsee soccer socees 2.04 


0.0478 | 0.0324 | 0.0057 | 0.0318 
0.019 | 0.448 | 0.0073 | 0.0424 
3.40 2.05 | 1.4 2.7 























Wrought iron pipes, 1 inch inside diameter and 10§ inches long, 
were carefully cleaned and freed from all oxide by immersing in a 
warm ammoniacal solution of ammonium citrate for 20 minutes (or 
longer if necessary), brushing with a stiff brush, rinsing with dis- 
tilled water, and drying rapidly. 

The ammonium citrate solution is made by dissolving 40 grams of 
citric acid in water and neutralizing with the requisite amount of 
ammonium hydroxide of sp. gr. 0.896, required by the equation : 

C,H,,0.H,O + 3NH,OH = Ete. 

The solution is then diluted to 460 cc. and contains approximately 
10 per cent. of ammonium citrate. The citrate solution acts more 
rapidly on the iron oxide when warmed and has very little effect on 
metallic iron. A clean and bright piece of iron, having a surface of 
about 15 square inches, was allowed to remain in the solution for 24 
hours, and no effect on the surface was observed nor was any ap- 
preciable loss of weight noted. 

The pipes were weighed and plugged at one end with corks driven 
in about + of an inch beyond the edge, and this space was filled with 
melted paraffine to keep the moisture in the earth from getting inside. 
The samples of earth were each put in a wooden box of 1 cubic foot 
capacity, painted inside with asphalt paint to prevent the soluble con- 
stituents of the wood from permeating the earth. The pipes were 
placed in an upright position in the boxes (with the closed ends down) 
and the samples of earth were carefully tamped around them to 
within 1 inch of the top. 

The earth in each box was to have been sprinkled daily with 50 ce. 
of water, soas to maintain natural underground conditions as far as 
possible, but the person in charge of this series of experiments 
neglected this precaution during a large part of the time. However, 
as each received the same treatment, the results are comparable, 
although they are all too low, except in the case of sample No. 5, 
which will be referred to later. 

At the end of 12 months the pipes were removed, cleaned with the 
citrate solution, as previously described, and weighed. 

The results are as follows: 


Original Weight Final Weight Loss 
Sample of OF Pipe. of Pipe. of Weight 
Earth. Grams, Grams. Grams. 
DOE cikceverctoe Sbeceen 624.49 603.93 20.56 
og SE eer .eee 652.45 638.92 13.53 
SO ee ge 665.76 663.20 2.56 
Pei Bea aiameags Sa dls ai .-- 680.81 678.30 2.51 





© Biccdencdobuasowececs 618.90 606.50 12,40 
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The results, except that for sample No. 5, show that the amount of 


corrosion is determined practically by the chlorine content in the | 


5, 


earth, There is some error in the result Obtained from sample No. 
which Iam not able to discover, but that the result is entirely ab- 


normal will be shown clearly later on. 


The series of experiments designed to show the effects of coal gas on | 


the corrosion of the pipe were conducted under the specified conditions 
in every detail. Into each box was placed an L, made of 4-inch gas 


pipe, one limb passing vertically down one corner of the box and the | 
The limb along the | 


other along the bottom to the diagonal corner. 
bottom was perforated on the under side with numerous 34-inch holes 
uniformly distributed and the end was plugged. The gas was ad- 
mitted to this pipe through a standard meter reading to one-hundreth 
of a eubic foot. 


One-half of a cubic foot of coal gas was admitted into each box | 


| 
ITEMS OF INTEREST FROM VARIOUS LOCALITIE 
ice Sasa 

‘*San Antonio, Tex., always has a spring carnival, and it 
usually a big affair; in fact, so attractive is it that other Texas 
travel many miles to assist in its ‘doings.’ Naturally such pleasu 
ings cost large sums for arranging and administering, and the cost 
this San Antonio example will go well into the thousands. T 
money is mainly raised by subscription and the canvassers are 
work. One of their first efforts was with the proprietors of the Sa) 
Antonio Gas and Electric Company, and its ally, the San Anton) 
Traction Company. Both corporations were tractable, and the r 
sult was a subscription from them amounting to $800.—L. B. F.” 


S 





Som days ago the Mayor of Mason City, Ia. (J. H. MeCoulogu: 


vetoed an ordinance adopted by the City Council which put tlie 


daily, except Sundays, and at the same time the earth was moistened |™aximum selling rate for gas by the Mason City Gas Company at 
by sprinkling with 50 cc. of water. The boxes were covered with | $1.40 per 1,000 cubic feet. The Mayor’s reasons were that the charge 


canvas so as to prevent the moisture from evaporating too rapidly. 

In the samples of earth, Nos. 2, 3, 4 and 5, two pipes were placed | 
and the amount of corrosion of each pair shows very good agreement. 
The results, after 12 months, are as follows: 


Original Weight Final Weight 
of Pipe. of Pive. 
Grams, Grams. 


661.53 652.36 

658.30 651.77 

654.07 647.92 

663.60 662.45 

668.71 666.88 

eo 665.62 664.37 
eeesneeee eeee 671.45 670.36 

§ 653.58 651.78 
) 663.14 661.02 


The following table shows the comparative amount of corrosion of 
the pipe in the earth alone and in the earth saturated with coal gas : 


Loss of Weight Loss of Weight 
in Earth Alone. in Earth Saturate:! 
Grams. with Gas. Grams. 


9.17 


Loss of 
Weight. 
Grams. 


Average Loss 
of Weight. 
Grams. 


9.17 
6.34 


» 
_ 


“I 


1.54 
117 


SSRSRaES 


een ew wer 


1 96 


BO bot bet fk a kD 


_ 
” 


6. 
1. 


1.96 


The effect of the gas in retarding corrosion of wrought iron pipe is 
very marked, especially when we consider that the results showing 
the corrosion in the earth alone are all low (except No. 5, which is 
manifestly wrong) because of the failure to maintain the proper 
amount of moisture in the earths throughout the whole period of the 
test. 

The accompanying chart shows the curves, indicating the relation- 


“ewosD ut versoss0D 


02000 
_Per Cent, of Chlorine inEort® 


ship between the amount of corrosion and the chlorine content ; also 
the error in No. 5. In the series of experiments with the coal gas, 


| was not based on equitable grounds. The Council, however, woul: 





Sample No. 5 shows the normal amount of corrosion. In the series 
with the earth alone, No. 5 should have shown about 3 instead of 12.40 | 
grams of corrosion. My opinion is that No. 5 was inadvertently sub- | 
jected to electrolysis, as the appearance of the pipe indicated it and | 
electrolytic experiments were being carried on at the same time. 


No. 2 shows a rather high corrosive power in both series of experi- | 
ments, which is doubtless due to the abnormally high content of | 
nitrogen as nitrates in this sample of earth. It is said that the location 
from which Sample No. 2 was taken was formerly the site of a livery | 


stable, which would account for the high percentage of nitrates. 


not assent to the Mayor’s reasoning, and promptly passed the measure 
over the veto. 





AT the annual meeting of the Ludington Gas Company, of Luding 
ton, Mich., the officers chosen were: President, Chas. N. Armstrong ; 
Vice-President, Andrew Fyfe; Secretary, Chas. A. Coye; Treasure: 
Geo. M. Leonard. 


AT the thearing before the Board of Gas and Electric Light Com 
missioners, ou the petition of the Ware (Mass.) Gas Light Company, 
for an approval of an issue of $15,000 new stock, no testimony in 
opposition was offered. 








THE usual quarterly dividend of 1 per tent. on the capital stock of 
the Consolidated Gas Company, of New York, was made payable the 
16th inst. 





Tak Detroit (Mich.) Gas Company has contributed the sum of $50) 
towards furthering the beneficent purposes of the Darr Mine Relief 
Committee. 





Mr. Ropert P. Geer, a prominent merchant of Sansalito, Cal., in 
consort with other residents of that place, is arranging for the con 
struction there of an up-to-date gas plant. 





‘* B. F. M.,” writing from Lansing, Mich., under date of January 
3ist, says: ‘‘ An increase of something like 25 per cent. in the busi 
ness done by the Lansing Fuel and Gas Company is indicated for the 
year 1907 over 1906. At any rate the sum turned into City Treasurer 
Bennett, for the twelvemonth ended December 31, 1906, was $2,993, 
whereas the sum turned in for the last corresponding twelvemonth is 
$3,816. The royalty is 3 per cent. on the gross.’’ 





REPRESENTATIVE SHULER has introduced to the attention of the Ohio 
Legislature a bill which will authorize the ownership and operation 
of gas and electric lighting plants, with the right to supply private 
consumers, by the municipal authorites of the State. 





Mr. C. H. Pattison, of Kansas City, Mo., is said to be interested i: 
a project to construct and operate a gas works in Corpus Christi, Tex. 





HERE is an advertising scheme for fair notice. The Jacksonville 
(Fla.) Gas Company during the last week in January, gave a seri‘; 
of demonstration lectures on how to use gas in the kitchen, and on° 
acc-mpaniment of the demonstration was a luncheon served betwee: 
the hours of 2:30 and 5:30 P.m. This, of course, was quite a drawi): 
ecard in itself, but its attractiveness was further abetted by the know 
edge that every boy or girl accompanied by either mother, sister, au ‘ 
or cousin, would receive a donation in the shape of a large toy ba 
loon. Aeronauts were plentiful in Jacksonville, it is needless to sa) 
the last week in January. 





THE proprietors of the Wausau (Wis.) Gas Company have a: 
nounced a reduction in the selling rate of 25 cents per 1,000 cub 
feet. 





THREE thieves were recently convicted of robbing prepayment met: 
cash boxes in Lynn, Mass. Each was sent to the house of correctio 
for a period of 60 days. 





Me. J. H. Finpay, the proprietor of the Goshen (N. Y.) Illumina 
ing Company, having put the plant in good physical condition, b: 
completed the rejuvenation by opening a handsomely fitted up offic 
in the Drake block. The Company’s new quarters are in every r 
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spect well fitted to facilitate its business dealings direct with its 
patrons, in that they are central and attractive and are open for busi- 
ness at hours suited to the best convenience of the people. 





‘*B. S.,”? WRITING under date ofthe 4thinst., incloses the following : 
‘Returns just in from the Tri-City Railway and Light Company 
show considerable improvement in and enlargement of the gas ser- 


vice in Rock Island, Moline and Davenport during the past year. 
Under the operating and engineering management of Messrs. J. G. 
White & Co., 37 miles of new 6-inch, 8-inch and 12-inch mains have 
been laid. The completion of a new 500,000 cubic foot gasholder at 
Moline, which is part of the system, was recently reported in your 
columns. The total population served is only about 75,000, so the gas 
campaign conducted by the White Company’s folks has evidently been 
responded to by a large proportion of the householders in the ‘Three 
Cities,’ judging by the demand for the above enlargement of the 
system.”’ 





ANOTHER Company that rejoices in the occupying of handsome, new 
office quarters is that in Burlington, Ia., whose business headquarters 
are in the new edifice recently completed under the auspices of The 
Elks. It is located at the northwest corner of Third and Washington 


streets, and the Gas Company’s quarters take up the entire ground 
floor of the building. 





THE following extracts are from the annual report of the President 
(Mr. F. N. Dow) to the shareholders of the Portland (Me.) Gas Light 


Company for the operations of the Company during 1907. The num- 
ber of consumers on the books, December 31, 1906, was 7,254 ; Decem- 
ber 31, 1907, the number was 7,582, an increase of 328. Of the total 
meters in use 2,977 were of the prepayment fype. The ordinary ex- 
penditures on works or plant expenditure amounted, in the ordinary 
class, to $7,285.65, and to main account (renewals, extensions, etc. ) 
about $20,000 —this included the cost of an extension of 3 miles into 
territory or districts heretofore unsupplied with gas. Speaking in a 
general way over the business done, President Dow remarks: ‘‘ The 
supply of gas was not interrupted, nor was any street light, or for that 
matter, any other light furnished by this Company, disturbed by any 
storm, however severe, and this, though streets, stores and houses, 
lighted under other systems, were sometimes left in darkness through 
interruption by adverse weather conditions to the service upon which 
they depended. Thus last year added its testimony to that of others 
in the past to the reliability of gas lighting. The gas sold and ac- 
counted for during the year was: 151,231,600 cubic feet, the total of 
1906 (141,465,600 cubic feet) being exceeded by 9,766,000 cubic feet. 
This was a gain of 6.9 per cent. over 1906, as compared with an in- 
crease of 7.90 per cent. in 1906 over 1905. This increase in the con- 
sumption of gas is largely due to its enlargéd use for cooking and for 
heating purposes. In this connection, however, is to be considered 
the increased use of our arc lights and other systems of store li hting. 
These wherever tried have commended themselves as unrivalled in 
efficiency and economy. The relative excellence, safety and economy 
of gas as an illuminant have long been known by those well informed 
about it. But the results of quite recent scientific investigations justify 
the claim that gas lights in a living room are promotive of health as 
aiding ventilation and as tending to the destruction of injurious germs, 
Certain it is that there is at present no convenient method of lighting 
that will compare in safety and economy with that by gas. Beyond 
this, daily experience in hundreds of houses in this city is demonstrat- 
ing to those using it for cooking and for heating, that for those 
purposes gas is without a successful rival in the establishment and 
maintenance of the great household trinity, comfort, convenience and 
cheapness. And it is scarcely too much to say that the house that is 
without a gas range, a gas water heater and radiators of some form 
for use for heating, at least in Spring and Fall, is not well appointed. 
And to a growing appreciation of these facts upon the part of many 
of our citizens is to be attributed much of the increased output of gas 
in recent years, This is due to the fact that gas appliances hiave been 
so increased in variety and improved in the matter of efficiency and 
economy as to make the use of gas much more convenient and much 
less expensive than in the past. The increasing demand for gas 
promises well for the Company and for the community. ‘For the 
Company, because in that direction its prospective profits are to be 
found. For the community, for throu sash increase is the high- 
‘way to cheaper gas. It is clear that a large demand for gas can be 
supplied at less arf 1,000 than a small output costs. And the direc- 
tors would be glad of the co-operation of the city as a municipality 
and of our citizens as individuals to this end. Should the directors 
receive the assistance of the city and of citizens in this policy, which 
would seem to be for the benefit of city, citizen and Company alike, 
larger dividends for the stockholders, of which the city as a muni- 
cipality is the largest, and lower prices for consumers would naturally 
result. An increased output in a way not materially increasing the 
cost of distribution tends, of course, toward a lower average cost of 
production per 1,000, But that tendency has been to a great extent 
offset this year by the increased cost of labor and material. And it is 
a ctrious phase of the natural desire and laudable effort for increased 
wages that they are frequently attended by persistent protests against 
the inevitably resulting increased cost of the products of labor. It is 
to be borne in mind that a considerable proportion of our increased 
output in recent years has been secured ‘through the addition to our 
customers of many whose consumption, though considerable in the 
aggregate, is individually so small as to make the margin for profit 


upon what the Company supplies them very'’slight. Indeed, in many 
instances the balance is on the wrong side. Many do not seem to un- 
derstand that to maintain-a~serviee- to a nieter, to read, and to’care 
for a meter, to keep all the accounts and to do all the work entailed 
by it, costs the Company-as ‘much when that meter registers an an- 
nual consumption for which-the Company receives but $3.75 a year, 
as it would if that meter served a customer who consumed 5, 10 or 50 
times as much gas. In the case of such a small consumption there 
is no profit tothe Company. Nevertheless its management deems it 
proper to give respectful consideration, and to make every effort to 
respond favorably to an application for the smallest quantity of gas. 
And, in view of the peculiar relation of this Company to the city, 
there are probably few of our stockholders who will question the 
reasonableness of this policy.’ The report also recommends that im- 
provements needed on the plant, and which should be made as soon 
as possible, include additional retort capacity, water gas purifiers, 
rotary washer, oil storage tank, a new — and a shaving 
scrubber. Engineer Yorke says that the latter should be put in at 
once. 





THE receivers appointed the last week in January to care for the 
affairs of the Suffolk (Va.) Gas Company, the plant of which is in 
course of construction, have given the contract for its completion to 
Mr. F. D. Moses, of Trenton, N. J. The plant, under the agreement 
with Mr. Moses, is to be completed in 65 days. Mr. W. H. Fritchman 
is the engineer for the receivers. 





Mr. Epwarp E. Kine, who recently resigned the position of Treas- 
urer to the North Attleboro (Mass.) Gas Company, has been succeeded 
by Mr. Edwin A. Codding. 





Mr. MicHAkL O’MALLEY has been appointed Superintendent of the 
Great Falls (N. H.) Gas Light. Company, vice the late Mr. F. G. 
Chapman. 





Tae City Commission, of Fort Worth, Tex., threatens to engage in 
the construction and operation of a gas plant on municipal account. 





THE State Railroad Commission, of Georgia, will to-morrow hear 
argument on the petition of ex-Councilman W. H. Terrell, of Atlanta, 
for a revision of the rates that may be charged by the Georgia Rail 
way and Electric Company and the Atlanta Gas Light Company. 





ACCORDING to Associated Press despatches in the newspapers of the 
2d inst., although gross earnings of the Philadelphia Company and 
its affiliated corporations were $19,091,423, nevertheless there was a 
decrease in its net earnings for the last calendar year of $91,000. The 
Company says this is due to increased operating expenses caused by 
higher wages and greater cost of materals. A reduction in fixed 
charges was accomplished by cutting down the amount of outstanding 
stocks of subsidiary corporations, the reduction amounting to $191,646. 
Earnings available for the common stock, without deducting for bet- 
terments and extensions usually charged against income by this Com- 
pany, amounted to $2,631,869, for 1907, equal to about 8 per cent. on 
the common stock. The highest rate ever shown in any one calendar 
year was in 1903, when it was 9.02 per cent. Recent discoveries in 
gas territory are expected to add to the parent Company’s earnings in 
the current year. 





DespaTcHEs from Cedar Rapids, dated the 30th ult., are to the 
effect that the District Court on that date issued an order dissolving 
the injunction obtained by the Cedar Rapids Gas Company to restrain 
the enforcement of an ordinance obliging the Company to charge not 
in excess of 90 cents per 1,000 cubic feet. 





Tuis story, if narrated in a work of fiction, would be considered 
entirely a product of the author’s imagination, whereas it is an act- 
ual up-to-date occurrence - the narrative is from a recent issue of the 
Chicago ‘‘Journal:” ‘‘ Belief that Dr. Frank Dobija, who is thought 
to be dying at the Alexian Brothers’ hospital as the result of gas 
asphyxiation, was the victim of a negro robber, to-day caused a search 
by detectives in the physician’s rooms, 241 North avenue: Dr. Dobija, 
who is reputed to be worth about $80,000 and is said to have been in 
the habit of carrying from $400 to $500 on his person, was found un- 
conscious in his room with two gas jets turned on. Only $5 was in 
his pockets. There was no sign of a struggle. The clew which leads 
the police to believe that a robbery was committed is the statement of 
Mrs. Margaret Fisher, who lives in the flat below, that she saw the 
Doctor pay a negro $50 for a bed which was delivered to the room last 
Wednesday. He took the $50 bill from a large roll in which, she 
says, there must have been several hundred dollars. The negro eyed 
the money intently. She also saw the negro ae in the neigh- 
borhood later, Since Friday (Jan. 28) Dr. Dobija had not been seen 
and he had failed to keep a number of appointments. About 2 hours 
before he was found unconscious a searching party had entered his 
room and saw him apparently asleep. Mrs. Fisher and Prof. A. 
Barker, a translator of languages, who led the investigation, affirm 
that no gas was escaping in the room at the time. Later, when Dr. 
A. W. Thimm, 370 Dearborn avenue, went to the room and could not 


gain admittance, the police ef the Hudson street station, who broke 
open the door, found gas escaping from open gas light jets and a gas 
stove. The supposition is that the negro waited until the Doctor was 
asleep, then entered the room and again waited until the Doctor would 
be unconscious. It was then an easy matter for the thief to complete 





the robbery, turn on the gas and leave the room unnoticed.” 
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The Market for Gas Securities. 


a 


The market for city gas shares was very 
narrow this week, and the general tendency 
was to lower prices. Consolidated opened to- 
day (Friday) at 97 to 97}, with only perfunctory 
bids, however. It should be remembered that 
the stock is now dividend-on of 1 per cent. 

In out-of-town shares dullness reigns, al- 
though prices are fairly well maintained, 
especially in respect.ef Peoples, of Chicago, 
which remains at the decidedlytinviting bid 
figure of 854. Massachusetts Companies re- 
mains at the figures quoted. last week—the 
preferred here too looks decidedly a purchase. 
The gas bond market continues firm. 








Gas Stocks. 
——= 


Quotations by George W. Clese, Broker and 
Dealer in Gas Stocks. 


16 WALL STREET, NEW YORK CITY. 
FEBRUARY 10. 


SS All communications will receive particular 
attention. 


&S The following quotations are based on the par 
value of $100 per share : 


N.Y CityCompanier. Capital, Par. Rid. Asked. 
Consolidated................ $73,177,080 100 97 91% 
Central Union Gas Co.-— 

ist 5's, due 1972, J.&J.... 
Equitable Gas Light Co.— 

Con. 5’s, due 1932, M. &s.. 


8,900,000 1,000 92 97 


1,000,000 1,000 — 105 
2,500,000 100 — 170 


New Amsterdam Gas Co.— 

ist Con. 5's, due 1948, J. & J. 11,000,000 1,000 85 90 
New York & Richmond Gas 

Co. (Staten Island)........ 1,500,000 100 37 43 

ist Mtg. Gold Bds. 5p. vt... 1,000,000 — 8 104 
Northern Union— 

ist 5's, due 1927, J. & J... 


-- 1,250,000 1,000 90 98 





New York and East River— 


Ist. 5's, due 1944, J. & J...... 3,500,000 1,000 

Con, 5's, due 1945, J. & J....° 1,500,000 _ 
ER diesbios« 5,000,000 100 

a ciatcineeitinbecce 5,000,000 100 

ist Mtg.5’s,due 1930,M.& N. 1,500,000 1,000 
The Brooklyn Union . . 15,000,000 1,000 

1st Con.5’s,due 1948,M. ‘& N. 15,000,000 _ 
ikavcdesessen aubbestoe 299,650 509 

Out-of -Tows. Companies. 

Bay State............. hameebab 50,000,000 50 
Ba Income Bonds..... 2,000,000 1,000 
Binghampton Gas Works.... 450,000 100 
¥ lst Mtg. 5’s......... 509,000 1,000 
Boston United Gas Co.— 
1st Series S. F. Trust..... 7,000,000 1,000 
2a “ “ og ee 8,000,000 1,000 
Buffalo City Gas Co.... .... 5,500,000 100 
” “ Bonds, 5’s 5,250,000 1,000 
Capital, Sacramento........ - 500,000 50 
Bonds (6’s)...........+..- 150,000 1,000 
Chicago Gas Co. Guaranteed 

EE SOUND, bv cnkcacscvceses 7,660,000 1,000 
Cincinnati Gas and Electric 

SP aPeccthhndsncbetedsuesscs 29,500,000 100 
Columbus (0.) Gas Co., Ist 

Mortgage Bonds .......... 1,500,000 1,000 
Columbus (O.) Gas Lt. & 

MIE Ted ct cccciccccss 1,682,750 100 

NNN 655.50 «ntsc ccsnee 3,026,500 100 
Consumers, Toronto......... 2,000,000 50 
Consolidated, Baltimore.... 11,000,000 100 

Mortgages, 6’s........... 3,600,000 _ 

Chesapeake, Ist 6’s....... 1,000,000 _ 

Equitable, ist 6’s......... 910,000 —_ 

Consolidated, Ist 5’s..... 1,490,000 _ 
Consolidated Gas Co.of N.J. 1,000,000 100 

ee 880,000 1,000 

PU iis tnciseueetbeseshs 75,000 — 
Detroit City Gas Co......... 6,000,000 50 

- - Peter iten Ou........ 4,618,000 1,000 
Detroit Gas Co., 5’s.......... 381,000 1,000 

yg is | Ea 16,000 100 
Equitable Gas & Fuel Co., 

Chicago, Bonds............ 2,000,000 1,000 
Essex and Hudson Gas Co.... 6,500,000 ~ 
eR aon ciscckunnpheds x, 000,000 = 

9: ee 2,000,000 _ 
Grand Rapids Gas Lt. Co. 

PE Ms cpk.cdhnccecccces 1,225,000 1,000 
I ctnds sisdccdcecesce 750,000 25 
Hudson County Gas Co., of 

New Jersey....... Suaepieeys 10,500,000 =_ 

x Bonds, 5’s...... 10,500,000 
Indianapolis ................. 2,000,000 

¥: Bonds, 5’s ...... 2,650,000 — 
Jackson Gas Co.............. 250,000 0 

= lst Mtg. 5’s..... 290,000 1,000 
Kansas City Gas light Co., 

of Missouri...... eventesbes 5,000,000 100 

Bonds, Ist 4’s...... geese 3,822,000 1,000 
I aclede, St. Louis............ 10,000,000 «100 

PL kb bt ckn oopee 2,500,000 100 

De ait Wike dinee ens 06 10,000,000 1,000 
Lafayette Gas Co., Ind...... 1,000,000 ©6100 

PE inishiutaacnekstaqiie 1,000,000 1,000 
na diskdniiinecnssenss 2,470,000 50 
Madison Gas & Elec. Co. 

= ist Mtg. 6's......... 350,000 1,000 

> 6 per cent. scrip, 
due 1910........ 100,000 25 
Massachusetts Gas Compan- 

jes, of Boston...... etesesess 20,000,000 100 

Preferred ......... Séswend 25,000,000 100 
Montreal, Canada........... 2,000,000 100 
Nashville Gas Lt. Co......... 1,000,000 100 
Newark, N. J., Con. Gas Co. 6,000,000 -_ 

Bonds, 6’s...... penhebed 6,000,000 - 
i ckaniccetiiecencss 2,000,000 25 
Peoples Gas Lt. & Coke Co. 

Chicago.......... sesh banetss 25,000,000 100 

lst Mortgage............. 20,100,000 1,000 

2d - piehuiineanene 2,500,000 1,000 
Rochester Gas & Elec. ‘Co. .. 2,150,000 50 

Preferred......... pahihinee 2,1°0,000 £0 

Consolidated 6’s.......... 2,000,000 _ 
San Francisco, Cal........... 15,500,000 — 
St. Joseph Gas Co.— 

Ist Mtg. 5’s............... 751,000 1,000 
St. Paul Gas Light Co...... - 1,°00,000 100 

Ist Mortgages, 6’s........ 650,000 1,000 

Extension, €’s............ 600,000 1,000 

General Mortgage, 5’s 2,465,000 1,000 
Syracuse, N. Y......... eoesee 1,978,000 100 

Rss ve8~ cence seseeceee 2,047,000 1,000 
Washington, D. C.. aeeesesees 2,600,000 20 

lst Mortgage, 6’s........ 600,000 — 
Western, Milwaukee.... 4,000,000 _ 
Wilmington, Del............ 600,000 Ft) 
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Western Gas Construction Co., Fort Wayne, Ind...... 220 
AMMONIA CONCENTRATORS. 


Michigan Ammonia Works, Detroit, Mich............. 238 
The Gas Machinery Co., Cleveland, G...... ikebensined 240 
Western Gas Construction Co., Fort Wayne, Ind...... £20 


GAS METERS. 
American Meter Co., New York and Philadelphia..... %3 


Detroit Meter Company, Detroit, Mich,........... coos 319 
D. McDonald & Co.7 Albany, N. Y..........-sceeseeeeee 261 
Helme & MclIinenny, Philadelphia, Pa.................. 263 
John J. Griffin & Co., Philadelphia, Pa.................. 264 
Keystone Meter Co., Royersford, Pa................0+. 262 
Maryland Meter and Mfg. Co., re is “ehiaw ou 262 
Metric Metal Co., Erie, Pa...... Segue eednecneecsencecee 23 
Nathaniel Tufts Meter Co., Boston, Mass: ieeh somes 262 
New York Improved Meter Co., New York City...... 262 
Pittsburg Meter Co., East Pittsburg, Pa......... esse ee 
Rotary Meter Co,, New York City............ssse00.00. 209 
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PREPAYMENT METERS. 


American Meter Co.,New York and Philadelphia.. ... 268 


D. McDonald & Co., Albany, N. Y....... RAPS eee oF 261 
Helme & MclIihenny, Philadelphia, Pa................. 263 
John J. Griffin & Co., Philadelphia, Pa................. 264 
Keystone Meter Co., Royersford, Pa................... 262 
Nathaniel Tufts Meter Co., Boston, Mass.............. 262 
New York Improved Meter Co., New York City...... 262 
Pittsburg Meter Co., East Pittsburg, Pa............... 261 
PREPAYMENT METER ATTACHMENTS, 

New York Improved Meter Co., New York City...... 262 

WATER METERS. 
Pittsburg Meter Co., East Pittsburg, Pa............... 261 
GAS AND WATER PIPES, 

Davis & Farnum Mfg. Co., Waltham, Mass............. 256 
Donaldson Iron Co., Emaus, Pa................0. 00.0 cee 248 
Economical Gas Apparatus Construc. Co., Toronto,Ont. 255 
R. D. Wood & Co., Philadelphia, Pa.................... 258 


GAS COALS. 
Berwind-W hite Coal Mining Co., New York and Phila, 284 


Pg I PE CU ico hicc ccccenccciccccecéeves 254 
Westmoreland Gas Coal Co., Philadelphia, Pa........ 255 
GAS MAIN STOPPERS, 

Edward A. Behringer, New York City................. 258 
Safety Gas Main Stopper Co., New York City....... 265, 259 
MAIN AND SERVICE LAYING. 
Sullivan Bros., Flushing, N. Y.............cccccececcues 253 
GAS TAPPING MACHINES, 

Goad TAGRE, DAR OGR Oicicsiccndccccsccecstcissccccictc 286 
H, Mueller Manufacturing Co., Decatur, Ills........... 246 
CANNEL COALS. 

Periksine & Oo., New Tork Gaby... ck ccckcccccccccccewcssc 264 
STOKING MACHINERY. 

G. A. Bronder, New York City..........cccccccccccccces 253 
CONVEYORS—ALL KINDS. 
Cruse-Kemper Co., Philadelphia, Pa.................... 244 
C. W. Hunt Company, New York City................. 245 
Economical Gas Apparatus Construc. Co., Toronto, Ont. 255 
G, Bi Oe, Br TORE CI a. oo ccc cccccccccccscccde 253 
Kerr Murray Mfg. Co., Fort Wayne, Ind.....:......... 27 
The Gas Machinery Co., Cleveland, 0................... 240 
The Jeffrey Manufacturing Co., Columbus, O.......... 254 
Western Gas Construction Co., Fort Wayne, Ind...... 20 
CHARGING BARROWS & COAL WAGONS, 
Davis & Farnum Mfg. Co., Waltham, Mass............. 256 
Kerr Murray Mfg. Co., Fort Wayne, Ind............... 257 
Stacey Mfg. Co., Cincinnati, O...........cccceccsces ove 259 
GAS ENRICHERS. 

Standard Oil Co., New York City...............cceecees 211 
COKE CRUSHERS, 

CO, Bi Be, SN Bo oo icrccccosecncccécvccecdec 255 
The Jeffrey Manufacturing Co., Columbus, O.......... 254 
GAS METER CONNECTIONS. 

H. Mueller Manufacturing Co., Decatur, Ills........., 246 


GAS COCKS. 
H, Mueller Manufacturing Co., Decatur, Ills..... ecoce 248 


GAS GAUGES. 


The Bristol Co., Waterbury, Conn....................0 245 
William H. Bristol, New York City..................... 248 
GAS GOVERNORS, 
Chaplin-Fulton Mfg. Co., Pittsburg, Pa................ 259 
Connelly Iron Sponge & Governor Co.,New York City 253 
Isbell-Porter Co., Newark, N. J.............ccesecceeess 214 
Pittsburg Meter Co., East Pittsburg, Pa......... dont 
R. D. Wood & Co., Philadelphia, Pa.................... 258 
Reynolds Gas Regulator Co., Anderson, Ind........... 245 
FUEL ECONOMIZERS. 
Green Fuel Economizer Oo., Matteawan, N. Y......... 245 


CEMENTS. 
C. L. Gerould, Pittsburgh, Pa.................cccceseecs 258 


RETORTS AND FIREBRICKS. 
Baltimore Retort and Firebrick Co., Baltimore, Md... 252 


Didier-March Co., Baltimore, Md.............. ......005 241 
Gas Bench Construction Co., St. Louis, Mo............. 252 
Henry Maurer & Son, New York City.................. 245 
James Gardner, Jr., Co., Bolivar, Pa................... 254 
J, H, Gautier & Co., Jersey City, N. J...............00 252 
Laclede-Christy Clay Products Co., St. Louis, Mo...... 242 
Missouri Firebrick Co., 8t. Louis, Mo................... 254 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo.... 248 
INCLINED RETORTS. 

Baltimore Retort and Firebrick Co., Baltimore, Md... 254 

Didier-March Co , Baltimore, Md.,..............c0sesee8 241 

Gas Bench Gonstruction Co., St. Louis, Mo............. 252 

Laclede-Lhristy Clay Products Oo., St, Louis, Mo...... 242 

Parker-Russell Mining and Mfg. Co., St. Louis, Mo... 248 


VERTICAL 8S. 
ConnellyIron Sponge & Gov.Co. (Drake's [Eng.]System) 253 
Didier-March Co., Baltimore, Md,................--sees 241 


REGENERATIVE FURNACES. 
Baltimore Retort and Firebrick Co., Baltimore, Md.. 254 


Bartlett, Hayward & Co., Baltimore, Md............... 257 
Didier-March Co., Baltimore, Md...................00-- 241 
Gas Bench Construction Co., St. Louis, Mo............. 252 
J. H. Gautier & Co., Jersey City, N. J.... 22.2... 22.025. 254 
Laclede-Christy Clay Products Co., St. Louis, Mo..... 242 
Missouri Firebrick Co., St. Louis, Mo.................. 254 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo... 248 
SELF-SEALING MOUTHPIECE DOORS. 
Continental Iron Works, Brooklyn, N. Y ............. 258 
Davis & Farnum Mfg. Co., Waltham, Mass............. 256 
Isbell-Porter Co., Newark, N.J....cccccccscccsccsscees 244 
Kerr Murray Mfg. Co., Fort Wayne, Ind............ . 287 
Logan Iron Works, Brooklyn, N. Y............ees0..-- 260 
R. D. Wood & Co., Philadelphia, Pa..... .............. 258 
Stacey Mfg. Co., Cincinnati, O.... © .......ccecseccees 249 
The Gas Machinery Co., Cleveland, O................... 240 
Western Gas Construction Co.. Fort Wayne, Ind...... 220 
INCANDESCENT GAS LAMPS, 
General Gas Light Co., Kalamazoo, Mich............... 247 
Geo. G. Ramsdell, New York City....................5- 242 
Welsbach Company, Gloucester, N. J................05 260 
BURNERS, 
Wm. M. Crane Co., New York City..............cccceee 248 
STREET LAMPS, 
Thos. T. W. Miner, New York City.........06. ccccsscs 248 


Welsbach Street Lighting Co., New York and Phila.. 250 
DRILLS—ROCK AND STONE. 











The Jeffrey Manufacturing Co., Columbus, O........... 254 
PULVERIZERS, 
The Jeffrey Manufacturing Co., Columbus, O............ 254 
PURIFIERS, 
Connelly Iron Sponge & Governor Co., New York City. 253 
Cruse-Kemper Co., Philadelphia, Pa................0... 244 
Davis & Farnum Mfg. Co.. Waltham, Mass............. 256 
Isbell-Porter Co., Newark, N. J.........cccccececcceecs 244 
Kerr Murray Mfg. Co., Fort Wayne, Ind ............ .. 7 
R. D. Wood & Co., Philadelphia, Pa..................:. 258 
Stacey Mfg. Co., Cincinmati,. O............ccccccccccces 259 
Western Gas Construction Co., Fort Wayne, Ind...... 220 
(Continued on page 238.) 
WANTED, 


A Position as Superintendent of a Gas Works, 

By a young man with technical education and 5 
years’ experience in distribution and manufacture of 
both coal and water gas. Good references. 


Address, ‘‘A. M. B.,” 


Care this Journal, 


WANTED, 


Position as Manager or Superintendent 
of a Small Company. 


Best references. Write for particulars. 


Address, “G. H. W.,” 
Care this Journal. 


1701-2 








1705-1 








Position Wanted. 


New Business Manager. 








Wide experience in new business work. 
References. Address, “ W. K.” 
1105-2 Care this Journal. 





Position Wanted. 
The advertiser. who has had 10 years’ experience in 
the appliance and fitting departments of gas com- 
panies, wants a position. Is a good getter of new 
business, and understands thoroughly how to estimate 
on cost of piping new or old houses. Can plan for 
the lighting of factories, stores, residences, etc. 
1.05-2 Address, “ AGE 33,” care this Journal. 


Position W anted 
As Superintendent, 

By a young man having 12 years’ experience in the manu- 

facture, distribution and construction of high and low pres- 

sure, coal and water gas, where the services of a reliable 

man will be appreciated. 


1705-1 Address, “ STANDARD,” care this Journal. 


WANTED, 


A BookEFeceeceper. 


A com in a Southern city of about 50,000 population 
wanes to ceure the services of a first-class bookkeeper. 


























Gas Bench Construction Co., St. Louis, Mo........ coos UB 
Laclede-Christy Clay Products Co., St. Louis, Mo..... 242 
Parker-Russell Mining and Mfg, Co., St. Louis, Mo.... 248 


Only those who are experienced in this line and can furnish 
satisfactory references need apply. Address, giving full 
particulars, including salary wanted, 


1704-2 “ACCOUNTS,” care this Journal. 


WANTED, 
Superintendent for Gas Works in a Southern City 
of about 50,000 Population. 

Must be thoroughly experienced in the manufacture 
of both coal and water gas and the care of gas house 
machinery. Address, giving full particulars, includ- 

ing salary wanted and references, 
1704-2 “SOUTHERN,” care this Journal. 





WANTED, 


A Works Foreman for a Coal Gas Plant. 





Daily output, 15,000. Must be able to get 
results. Address, “D.C. N.,” 


1705-1 Care this Journal. 








FOR SALE, 
FOUR SECOND-HAND PURIFIERS. 
Dimensions, 10 feet by 14 feet by 3 feet 
deep, with dry center valve and con- 
necting pipes 10 inches diameter. Seal 

16 inches deep. Inquire of the 
DAYTON GAS LIGHT AND COKE CO., 
1697-tf DAYTON, 0. 




















FOR SALE, 
25 Outdoor and 100 Indoor Humphrey 
Gas Ares. 
Have been used less than 4 months. Ad- 
dress, “3 A. CG.” 
1703-3 Care this Journal, 
FOR SALE, 


One 48-Inch Station Meter Complete. 
It has not been connected since rebuilt 
9 months ago by Helme & MclIilhenny, 
Philadelphia, Pa. We refer you to them. 


STANDARD GAS AND ELECTRIC CO., 
1686-tE RALEIGH, N. C. 


Practical Photometry, 


By William Joseph Dibdin. 
$3.00. 








Price, - - - « 


FOR SALE BY 


A. M. CALLENDER & CO., 
42 Pine St., New York City. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.8. 








Second Edition. Price, $3. For Sale by 


A.M. CALLENDER & CO., 42 Pixs St,, N.Y. City. 





FIELD’S ANALYSIS FOR THE YEAR !906. 





An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland; being the 3th year 
of publication. Compiled and arranged by JOHN W. 
FIELD Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by 
A. M. CALLENDER & CO., 42 Pine St., New York City. 








Alcohol, its Manufacture from Farm Products and 
De-Naturing. By F. B. WRIGHT. 





Price, $1. For Sale by 
A. M. Callender & Co., 42 Pine St., New York City. 








STANDARD REDUCTION FACTORS for GASES, 
By Helon Brooks MacFarland, B.8., M.M.E. 
Price, $1.50. For Sale by 





A.M. Callender & Co.s42 Pine Ste. New York City. 
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(Concluded from page 237.) PURIFIER AND SCRUBBER TRAYS. | STORAGE TANKS. 
Cabot Mfg. Co., Hoboken, N. J............seecceeessees 255 
PURIFYING MATERIALS. 








= ‘ . é | Davis & Farnum Mfg. Co., Waltham, Mass............. 254 
Western Gas Construction Co., Fort Wayne, Ind...... 220 Stacey Mfg. Co., Cincinnati, O me 9” 


Connelly Iron Sponge & Governor Co., New York City 253 GAS STOVES. | Western Gas Construction Co., Fort Wayne, Ind 
American Meter Co., New York and Philadelphia..... 263 | ‘ 

VALVES. Fred. K. Wells Company, New York City............... 243 emeeny £6. TRADEMARKS, COPY BIGM«Ts. 
Continental Iron Works, Brookin, N. Y Keystone Meter Co., Royersford, Pa 262 | Royal E. Burnham, Washington, D. C 
Davis & Farnum Mfg. Co., Waltham, Mass Maryland Meter & Manufacturing Co., Baltimore, Md... 262 | = 
Economical Gas Apparatus Construc.Co., Toronto, Ont. 255 | Nathaniel Tufts Meter Co., Boston, Mass | Utilize Your Gas Liquor. 
Isbell-Porter Co., Newark, N. J.........0.seeeeeeeeeeees 244 HOT WATER HEATERS. ‘ 

. cee ‘ : oxo | NO EXTRA LABOR OR 

Kerr Murray Mfg. Co., Fort Wayne, Ind see Humphrey Co., Kalamazoo, Mich.....................+. 252 | OPERATING EX- 
Ludlow Valve Manufacturing Co.. Troy, N.Y GASHOLDERS. | PENSES. 7 
R. D. Wood & Co., Philadelphia, Pa Bartlett, Hayward & Co., Baltimore, Md............... 
Stacey Mfg. Co., Cincinnati, O 


About 100 
Agel ‘ Continental Irou Works, Brooklyn, N. Y rten ~ 

The P. H. & F. M. Roots Co., Connersville, Ind Cruse-Kemper Co., Philadelphia, Pa 4og 
Western Gas Construction Co., Fort Wayne, Ind Davis & Farnum Mfg. Co., Waltham, Mass ine STROH & OSIUS, Patentees, or 
ilv , iladelphi MICHIGAN AMMONIA WORKS, - Detroit, Mich. 
EX HAUSTERS. Deily & Fow ler, Philade iphia, Pa ~ 

Economical Gas Apparatus Construc, Co., Toronto, Ont. 

Connelly Iron Sponge & Governor Co.,New York City 253 | Kerr Murray Mfg. Co., Fort Wayne, Ind 7 : ’ P —BY— 

Connersville Blower Company, Connersville, Ind 23+] Logan Iron Works, Brooklyn, N. Y 260 Gas Engineer S ocket-book, HENRY O’CONNOR, 
Davis & Farnum Mfg. Co., Waltham, Mass ‘3 R. D. Wood & Co., Philadelphia, Pa. 25s Competatng he tn an nee go ee Me ~ 
Isbell-Porter Company, Newark, N J Riter-Conley Mfg. Co., Pittsburgh, Pa Manufacture, Distribution an se of Coal Gas, and the 
Kerr Murray Mfg. Co., Fort Wayne, Ind Stacey Mfg. Co., Cincinnati, O...................eeeeeee ang | Cnnatructinn of Gas Works. PRICE, $3.50. For Sale by 


The P. H. & F. M. Roots Co., Connersville, Ind Western Gas Construction Co., Fort Wayne, Ind A. M. Callender & Co., 42 Pine St., New York City. 


GONNERSVILLE GAS EXHAUSTERS 
AND HIGH PRESSURE GAS PUMPS. 


























HIS cut shows one of 

our High Pressure ma- 
chines anda 4-valve engine 
connected by one of our 
leather link flexible coup- 
lings. Two of these units 
were installed for the Peo- 
ples Gas Light and Coke 
Co., Chicago, at their 73d 
St. Station. Each machine 
has a capacity of 14,000,000 
cubic feet per day. 





re) 
| We also manufacture 


GAS VALVES 
BY-PASS VALVES 
PRESSURE REGULATORS, 





Correspondence Solicited. 
TEE CONNERSVILLE BLOWER COMPANY, 


Connersville, Indiana, U. S. A. 
NEW YORK OFFICE, 95 Liberty Street. - - HORACE C. COOKE, Selling Agent. 





TUST FPUBLISHED, 


CHEMISTRY OF CAS MANUFACTURE. 


By HBARBROLD mM. ROY LE, = 0.8 ., 
Chief Chemical Assistant at the Beckton Gas Works. 


A PRACTICAL MANUAL FOR GAS ENGINEERS, GAS MANAGERS AND STUDENTS. 


316 PAGES, 82 ENGRAVINGS AND COLORED PLATES. 


Chapter I. Preparation of Standard Solutions. II. Coal. III. Furnaces, Testing and Regulation. IV. Products of Carbonization. 
4 a eae “et re V “1 — od Lime. VII. Ammonia. VIII. Analysis of Oxide of Iron. IX. Naphthaline. 
A. Analyses of Firebricks and Fireclay. XI. Photometry and Gas Testing. XII. Carburetted Water Gas. ix A. 7 
tropolis Gas. B. Miscellaneous Extracts. C. Useful Tabies, ete. ‘ ar aes sitet pareaiecu 


Price. $84.50. For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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GOSODOSSSESNSOOOOOOONOSONOEOODOUOUIUUWEsUYLOEL? 
@ : : 


© OFFICERS: DIRECTORS: CANADIAN AGENTS: 
E. C. BROWN, B. H. SPANGENBERG E. C. BROWN, The Economical Gas Apparatus Construction Co., Ltd., 
© 


/ ; ’ : IRA C. COPLEY, Toronto, Can. 
©) =e. Gen’l Mgr. and Eng’r. HENRY L. DOHERTY, 


© Oe THOMAS G. MARSH. MLE EUROPEAN CONNECTIONS: 


’ ’ vam GEO. D. ROPER, The Rotary Meter Co, (1905) Ltd., Manchester, England. 
© L. J. MONTGOMERY, SIDNEY A. REEVE, M.E., Dr. F. SCHNIEWIND, Compagnie pour la Fabrication des Compteurs et Mate- 


© Sec’y and Treas. Consulting Eng’r. FREDERICK H. SHELTON. riel d’Usines a Gaz, Paris, France. 


© r 7 7 e i 5 > sone ne 








gay nea ¥2 a a ee hee | ra ae 


+ ere 4 





24-inch connections ; 84-inch face to face flanges ; 90 inches floor to center of dial. 


The 5,000,000 Cubic Foot Per Day 


: ROTARY STATION METER 


On Car for City Gas Company, Los Angeles, California. 


OCTOBER 22d, 1907, we received an order from, and are now building, a ROTARY STATION METER of 4,000,000 cubic feet per 
day for the Brooklyn Union Gas Co., to be installed in its Nassau Wo ks! 

OCTOBER, 1906, the Consolidated Gas Co., of New York City, instilled in its Zist Street Works a ROTARY STATI 
ON 
METER of 4,000,000 cubic feet per day! 









ied 


! ! ! ! ! ! ! ! 


One-half the cost—One-tenth the space of old style wet meters. 


When in need of Station Meters, write 


ROTARY METER COMPANY, 


280 Broadway, 
Send for Catalog. NEW YORK. 


= 
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PACIFIC COAST ACENTS: Hallidie Machinery Co., Seattle, Wash. 


SELF-SEALING BRIDGE PIPES. 


THE GAS MACHINERY CO. 


CLEVELAND, OHIO. 














Feb. 10, 1908 American Gas Zight Zourual, 241 



















ANNOUNCEMENT. 


TO OUR PATRONS AND FRIENDS: 





January Ast, 1908. 


Our new Firebrick Factory has been completed and we are now ready to take orders for 
high-grade fireclay products of any description and magnitude. We design and build 


Coal Gas Benches, 


VERTICAL, INCLINED OR HORIZONTAL RETORTS, 


LATEST PATENTED SYSTEMS, 


Coke Ovens, 


BEEHIVE AND BY-PRODUCT CONSTRUCTION, 











- 


Manufacture Linings for Water Gas Apparatus, Rotary Cement Kilns, 
Blast Furnaces and Stoves, Steel Furnaces, Lime 
Kilns, Cupolas, etc., ete. 













SPECIAL GLASS HOUSE REFRACTORIES. 


WE IMPORT THE FINEST FIRECLAY FOR SPECIAL HIGH 
GRADE WORK. 


Our Chemist Engineers are familiar with analyzing clays and producing mixtures so that the 
Jinished products will answer specific purposes with regard to refractory as well as physical properties. 


ALL MATERIAL OF THE VERY BEST QUALITY AND 
WILL BE SOLD AT THE LOWEST PRICES PERMISSIBLE. 


Your Correspondence is Respectfully Solicited. 
DIDIER-MARCH COMPANY, 
a a MN 


FREDERICK J. MAYER, General Manager. 


Offices: Keyser Bldg., Baltimore, Md. 





Factories: Keasbey, N. J. Park Row Bldg., New York. 













FREDERICK J. MAYER, ME, 
Main Office: Keyser Bldg. Baltimore, Md. Branch Office: Park Row Bldg. New York. 








Bench construction of most modern type, with horizontal, inclined and 
vertical retorts, together with retort houses, coal and coke hand- 
ling machinery, specially designed to suit the char- 
acteristic requirements of the benches. 








CONSULTING AND CONSTRUCTING ENGINEER. 





Plans for modern and up-to-date coal and water gas plants. Modernizing existing plants to cheapen 
costs of production. Valuation of plants, etc., ete. 


Sole representative of the Dessau Vertical Retort Bench Co., 


Berlin, Germany. 
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“CHRISTY PLANT,” “LAGCLEDE-GHRISTY” “LACLEDE PLANT.” 


FORMERLY FORMERLY 


CHRISTY FIRECLAY CO. [: AS 7 A 6 \ f 7 RS. LACLEDE FIREBRICK MFG. CO. 


OUR ENCINEERING DEPARTMENT IS EQUIPPED TO 
DESICN, CONTRACT FOR AND BUILD COM- 
PLETE CAS PLANTS FROM BREAKING 
OF CROUND TO MAKINC CAS. 


DESICN, 
MATERIAL, 
le You Want (WORKMANSHIP, THE Best 
BENCHES, 
RESULTS, 








Se ae 


ComMMUNICATE WITH 


LACLEDE-CHRISTY CLAY PRODUCTS 6O., 


St. Louis, Mo. 
“EVERYTHING THAT IS MADE FROM CLAY.” 


| BEST IN THE WORLD. 
; Lomeli ) ) Humphrey Instantaneous 
| A Bath Water Heaters. 


They should be used in every 
home, no matter whether there 
are other hot water arrangements 
Pe: 60's 0s 8. ty ae ty a 
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This is the 


BIJOU. 


This is the Ramsdell No. 6 
Bijou—the little giant that 
produces 20 candles of light 
on a consumption of only one 
foot of gas per hour. 








| — 


Handsome New Catalog No. 9 is 
Free. Shallwe Sendit? .. .. 


HUMPHREY CO., 
Kalamazoo, Mich., U. S. A. 


Binder 
FOR THE 


Journal. 


$1. 


For Sale by 














The smal size and artistic 
design of the Bijou make it by 
far the best lamp under many 
conditions. Particularly for 
vy ae to ordinary up- 

ght fixtures and for residen- 
tial chandeliers. 








The No, 6 Bijou is equipped 
with the new double mixing 
chamber. The list price is 
$1.50, Boxed complete, with 
globe, mantle and adapter. 





The Bijou must be seen to be 
properly appreciated. SHOW 
it to your customers and note 


ONE-HALF ACTUAL SIZE. 
a their verdict. 


4 
- 4 _ —_—— 


: RAMSDELL INVERTED GAS LAMP COMPANY, 


Geo. G. Ramsdell, President, 


A.M. CALLENDER 
a3 1123 Broadway, N. Y. & Co., 
42 Pine Street, 
New York City, 
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YORK | 
GAS RANGES 
FOR 1908 


Have the Safety Open Door 
Lighter for oven burners. This 
safety lighting device absolute- 
ly does away with all liability 
of ovens exploding. 











York # New-York Gas Ranges 
for this Season ~~ 


ewe, ALL, Fee GOD FOINTS OF THE UP- 
TO-DATE RANGES. 














CATALOG WILL BE READY FEBRUARY IST. 


If you have been dissatisfied with your Stove Tubing, try the Atlantic Tubing Company's Special Stove or Safety Stove 
Tubing. We sell it in any quantity. 


Tet us send you samples of Gas Brackets. 

Let us quote you on contract Gas Fixtures. 

Let us quote you on Special Appliances. 

Let us quote you on Flexible Metal "Tubing. 

Let us quote you on Automatic Soldering Furnaces. 
Tet us quote you on Hot Plates. 

Let us quote you on Art Glass Domes and Shades. 


FRED. AK. WELLO COMPANY, 


18 Warren Street, New York City, 


Selling Agents of Gas Appliances, Etc., Etc. 
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Eh 3 ssc aeaaal 
‘ ARTHUR R. CRUSE, President, | Western Sales Engineer : | Pacific Coast Agents: 
HENRY W. SCATTERGOOD, Vice-President and Treasurer. HENRY I LEA, HALLIDIE MACHINERY CoO,, 
FRANK FLAVELL, Secretary. | 616 The Rookery, Chicago, Ills. Seattle, Wash. 
| C K 
, RUSE-KEMPER 
COMPANY, 
4 | PHILADELPHIA OFFICES: WORKS: 
F SUITE 1124, LAND TITLE BUILDING. AMBLER, PA. 
| Manufacturers of 
+. TRIPLE 
Sed DOUBLE and 
iy pevert a Gas Holders, 


WITH OR WITHOUT 
METAL TANKS. 

Oil and Water Tanks, 

Purifier Covers, 

General Plate Metal Work, and 

Steel Water Towers. 


PLANS, SPECIFICATIONS AND ESTIMATES 
PROMPTLY FURNISHED ON REQUEST. 


















R.K.WEHNER, 
TREASURER 


A.F.WEHNER, 


J. S. DEHART, JR., 
SECRETARY 


PRESIDENT 
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© : BENCH WORK ISBELL VALVES | 
| r SPECIALS 
ik CHARGING AND | 
| DIS CHARGING TAR 
MACHINERY EXTRACTORS 
MACKENZIE ee 
EXHAUSTERS 
| 
\ i PRIMARY AND pg! nang | 
% SECONDARY 
its CONDENSERS SHAVING 
. FOR FRESH SCRUBBERS 
bs CR SALT WATER PURIFIERS 
e See ee ae STREET GOVERNORS 
_ MAIN OFFICE AND WORKS 







BRIDGE & OGDEN STREETS 
NEWARK,N.J. 
ESTABLISHED 1865 
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Ludlow Valve Mfg, Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, %” to 72”, 
—— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 


K l] NT CABLE 
RAILWAYS 
For Handling Coal and Coke in Gas Works. 


The cost of handling coal and coke by this method is only 
the expense of loading the cars (one man) and the power 
to drive the cable. Every inch of ground is available, as 
the space under the trestles can be utilized for storage, if 
necessary. These railways are built of different types, to 


handle any quantity of material, large or small. 























If you are interested in the subject, we will take 
pleasure in sending z you pl photographs of some of the 
plants we have installed upon receipt of your card, 


and will give such information as is in our power 
if you will let us know your requirements, 


CO. W7. EX UNDE Cag is bresivay! New York: 











BRISTOL'S 


REG. U.S. PAT. OFFICE. 


RECORDING GAUGES, 


THE STANDARD FOR 
GAS WORK ON HIGH 
OR LOW PRESSURE. 
For Works and Distribution System. 
We offer the follow- 
ing types in all ranges: 
Standard Form 
Portable Form, 
Moisture Proof. 


ARTHUR E. BOARDMAN, CE, 


For several years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, 


WILL CONTINUE THE BUSINESS OF 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
No. 41 Wall Street, Room 1707, New Yorke 
TELEPHONE, 5534 BROAD. 











ESTABLISHED 1856. 


HENRY MAURER & SON, 


Manufacturers of 


High Grade Firebrick, dicks, Tiles, 


ETC., 
Office : 420-E. 23d St., N. Y. City. 


ASK FOR CATALOGUE a, 


THE BRISTOL COMPANY, 
Waterbury, Conn., U. S. A. 


NEW YORK: CHICAGO: 
114 Liberty St. Monadnock Bldg. | 








Works: Maurer, N. J. 











HOW MUCH COAL PER 1,000 OU. FT. 


OF WATER GAS? 


nn 


If the process of making water gas were theoretic 
ally perfect, only 24 lbs. of coal would be consumed 
per 1,000 cu. ft, of gas generated. As a matter of 
fact, the actual figures are between 40 and 48 lbs 
per 1,000 cu. ft. It is appar. nt that there is a w aste 
somewhere, and if you will take the trouble to put a 
thermometer over the stack valve during the “ blow- 
ing up” period, you will see where the heat goes to. 
From one third to one half of the heat escapes to the 
atmosphere, either as sensible heat or latent heat of 
combustion. If use can be found for this heat a 
yreat economy could be effected immediately. 


We have found such a use. By means of the 
Green Air Heater 12 per cent. to 15 per cent. of this 
heat, or more, can be imparted to the a'r blown to 
the generator. ‘This will reduce the time for blow- 


| ing up and increase the temperature of the gcnerator, 


so that about the same proportion of coal will be 
saved. 


After the gases have passed through the air heater 
they are still hot enough to use in a Green Fuel 
Economizer to heat the boiler feed water up to the 
evaporative point. In this way a quarter of the 
boiler coal can be saved. In connection with a 6 ft. 
generator an investment of #3,500 in an Air Heater 
and an Economizer will save from $2,300 to $2,500 
per year. ‘This ought to repay you for the trouble 
of writing us for further information. Ask for 
Circular ‘*‘ AG.” 


The Green Fuel Economizer Co., 
MATTEAWAN, N. Y. 


New York City, Boston, Chicago, Atlanta, San Francisco, 
Los Angeles. Seattle, Salt Lake City, Montreal. 


Engiseers, Builders of Green’s Fuel Economizers, Fans, 
Blowers and Exhausters, Steam Air Heater Coils, 
Waste Heat Air Heaters, Mechanical Draft, Heating 
and Ventilating and Drying Apparatus, Draft 
Dampers and Engines. 








ANDERSON, 
We make all sizes for < 


ducing High Pressure. 


HOLDER GOVERNORS 


Diaphragm type. 


And Low Pressure Regulators, all of the Dry 


REYNOLDS’ GAS REGULATOR COMPANY, 


IND., U. S. A. 
all classes of reduction, 


DOUBLE and SINGLE DISTRICT STATIONS, 


And Individual Service Governors for Re- 






OUTLET 


= 











12-inch High Pressure Governor. W rite for Catalog ° 


INLET 





High Pressure 
Service Governor. 




























ee og 
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ONE 
SEGTION 


INTENSIVE : out of use does not 
interfere with the 
others working. 


“The Stationary Rotary.” 











MUELLER 
GAS UNION METER COUPLINGS AND SOLDERING NIPPLES. 


Illustrations show five patterns of Union Meter 
couplings and two of our eighteen patterns of 
Soldering Nipples. 


Made of red brass, accurately threaded, good 
length and good thickness. 


Unconditionally Guaranteed. 
mievier 
H. MUELLER MFC. CO, 


Works and General Officés, Eastern Division, 


DECATUR, ILL., U.S.A. NEW YORK, WN. Y., U.S.A. 
West Ccrro Gordo St. 254-258 Canal St. (cor. Lafayette). 


(Patent Applied for.) 
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ROOTS’ GAS EXHAUSTERS. 


Installation showing 
our latest improved 
machines, with flex- 
ible rope coupling, for 








large units. »* 3% we 





SEND FOR CATALOGUE. 


HOME OFFICE: 
Connersville, Ind. 





NEW YORK OFFICE: 
120-122 Liberty St. 





CHICAGO OFFICE: 
TS oe 1547 Marquette Building. 


Send for pocket edition of Engineers’ practical reference book. 











-in every store where 
theres something doing 


: THE * 
You find MERCHANT 
ALSO IS 


GETTING THE 
CHEAPEST 
STORE 
3 ILLUMINA- 
Because every fabric, every TION 
rc { JO BE HAD 
color scheme, every article . AND 
THE BEST 


gets it’s true color value AS WELL 


- 
cA 
yi v7 


Is al, men 
™ ae ¢ 
at SER . ty 


we 


A lS A 
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a GEORGE pee. igre Treas. Joun D. OrmRop, Supt. WILLIAM H. BRISTOL, . HE M | N 7 R” 
Gp stipes Lal COMBINATION RECORDING and INDICATING 
. EMAUS PIPE FOUNDRY.  PYROMETERS Globe 
r DONALDSON IRON COMPANY. | EMAUS, PA wires Git WAGaTARS Street and Boulevard 
Indicator ‘for C€ Lamps. 


Operator. Recor 
for Superintendent, A@apted 
for both Carbureter an 
Superheater. 


CECT IDC CAC CUAJATED DIDE 
GAST IRON GAS€WATER PIPE 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-828 Eagle Av., N.Y. 








S MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS | 4 


FOR WATER AND GAS. — WM. H. BRISTOL; 
4iso, FLANGE PIPE, LAMP POSTS, Etce i Vesey Street, - - New. Yorks etal ' 


ASK ANY GAS COMPANY wie USE S BRAY ff 
BURNERS WHY THEY SE THEM, 


And their answers would contain more reasons than would fill this page. Reduced 
to a few words it would be— 


Because they are more durable. They reduce com-= 
plaints, and they bring out the full valug of the gas. 


Could you ask for better reasons ? 
vanys, OUR BLUE BOOK WOULD INTEREST YOU. May we sénd it? 


W. M. CRANE COMPANY, 


1131-33 Broadway, New York, W.-Y... 
We make Gas Appliances of all Kinds. SOLE AGENTS for BRAY BURNERS for the, UNITED STATES aid CANADA, — settatohting Bur-er 


PARKER-RUSSELL MINING AND MFG. CO. 


Tr. LOUIS, MO. 


ST. LOUIS OFFICE: Suite ae Liggett Building, 8th and Chestnut Streets. 
NEW YORK OFFIGE: 45 Broadway. 


GAS RETORT BENCHES, STOKING MACHINERY, STAND-PIPE CLEANER AND STRAIGHT STAND-PIPE SYSTEM. 
GAS RETORTS AND FIREBRICK. 


We Manufacture Gas Retorts and Settings, Furnace Blocks and Fire Clay Tiles of Every 
Description. 


ei Benches.==We erect GAS RETORT BENCHES with Horizontal retorts having closed ends up to 10 feet 
in length, or Through retorts up to 20 feet in length. 
Slopers.--Also, SLOPERS on improved lines for Inclined Retorts. 


hie Stoking Machinery.--Sole Agents for U. S. and Canada for the Fiddes-Aldridge Simultaneous Discharging 
Charger. The “F. A.,” or “One-Stroke” Machine. Cost of Carbonizing reduced to minimum. No 
Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.--We make a specialty of WATER GAS BLOCKS, and supply brick of superior 
grade for checkerwork. 


Stand-Pipe Cleaner and Straight Stand-Pipe System.--Agents for the sale of the Stand-Pipe Cleaner 
and Straight Stand-Pipe System of the United Gas Improvement Company. 


\ Retort Houses and Conveying Machinery.--We also build Retort Houses, Coal and Coke Conveying 
| Machinery. Plans, specifications and estimates cheerfully furnished. 


Send for Circular 
and List of Users. 
































CORRESPONDENCE SOLICITED. 








ALL CONTRACTS MADE. AS OF ST. LOUIS. 








7 
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AMERICAN METER CO., 


NEW YORK, sr. cous, PHILADELPHIA, san Francisco, CHICACO, 


Photometrical and Experimental Apparatus. 











PUBLIC LIGHTING 


TABLE. 





FEBRUARY, 1908. 











a NTable No. 1. 

® FOLLOWING THE 

s MOON. 

& 

» [al | 

a s Light. | Uxtinguish, 
a 
Sat. 5.40 ™ | 6.10 AM 
Sun. | 2} 5.50 6.10 
Mon. | 3} 5.50 6.10 
I'ne. | 4} 5.50 6.10 
Wed.| 5} 5.50 6.10 
Thu. | 6; 9.40 6.10 
Fri. | 7 {10.40 6.10 
Sat. | 8/11.50FQ | 6.10 
Sun. | 9}12.50am| 6.00 
Mon. |10} 1.50 6.00 
Tue. |1 1} 2.50 6.00 
Wed. |12| 3.40 6.00 
Thu, |13} 4.30 6.00 
Fri. {14} 5.10 6.00 





Sat. 15 No L. i\No l.. 
Sun. |16)No L.euiNo L. 


Mon. |!7|No L. 
‘Tue. |18| 6.10 Pm 
Wed. |19| 6.10 
Thu. 20) 6.10 


INo L. 
‘8.00 PM 


8.50 
9.50 


Fri, }21} 6.10 11.00 
Sat. |22) 6.10 12.00 


Sun. 123] 6.20 
Mon. |24| 6.20L@ 
Tne. |25} 6.20 
Wed. |26)| 6.20 
Thu. 27} 6.20 
Fri. 28] 6.20 
Sat, |291 6.20 











1.00AM 
2.10 
3.20 
4.20 
5.30 
5.40 
5.40 





TOTAL HOURS 
DURING 1908. 





By Table No. 1. 

Hrs.Min. 
January ... . 228.30 
February . ..187.30 
March..... 192.00 
April. ... ...160.10 
Maw... s.«aos 155.10 
JURE, semis 138.00 
Jabess caees 155.50 
August ... 173.40 
September ..185.20 
October. . . .214.00 
November.. 218.10 
December . . 226.40 





Total, yr. .2235.00 


—=— 











’ 
| > 4 iB-- 
mite | 
or @P 
5 RAMI a mn — a 
S a? “ -¥ “ - 


me 
—— 


PUBLIC LIGHTING 


TABLE. 





FEBRUARY, 1908. 











Table No. 2. 


is NEW YORK Cry. 
“ ALL Niaur Lieurine. 
- | Complete _ ~ Compiete | 
4 “i | Lighting in | Extinguishing 
a 4 | One Hour jin 50 Minutes 
aoa | ___From Time Given 
Bhs ALM. 
Sat. 1) 4.47 6.07 
Sun 9! 4.47 6.07 
Mon.| 3| 447 6.07 
Tue. | 4| 447 6 07 
Wed.| 5| 4.57 6.02 
Thu.| 6} 4.57 6.02 
Fri. et 6457 6.02 
Sat 8} 4.57 6.02 
Sun 9} 457 6.02 
Mon, | 10} 4.57 6.02 
Tue. | LL] 4.57 6.02 
Wed. |12] 5.07 5.57 
Thu. {13} 5.07 5.57 
Fri. |14| 5.07 5.57 
Sat. 5} 5.07 5.57 
Sun. |16| 5,07 5.52 
Mon. | 1% 5.07 5.52 
Tue. |18) 5.07 5.52 
Wed. |19} 5.17 5.47 
Thu. }20] 5.17 5.47 
Fri. |° 5.17 5.47 
Sat. .|22] 5.17 5.47 
Sun. {23} 5.17 5.42 
Mon. }24} 5.17 5.42 
Tue. [25] 5.17 5.42 
Wed. |}26| 5.22 5.32 
Thu. |27| 5.22 5.32 
Fri. |28| 5.22 5.32 
Sat. [29] 5.22 5.3 











t= i 








Closed Photometer For hight Room. 
CIRCULARS SENT ON REQUEST. 


TOTAL HOURS 
DURING 1908. 








Hirs.Min. 
January. ...481.50 


February. ..329.15 


March... ..351.50 
ae 341.50 
ere 233.05 
JURO 22. 218.10 
Saleer vr 282.55 


August ....254.55 
September. .292.25 
October .. ..420.45 
November ..374.30 
December. .411.05 
ase 

Deduct on ac- 3992.35 


count of 50 min. 
extinguish’ng 


Tass cesins 30.30 


Total, yr.. 3962.05 
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NEW YORK, 318 West 42d Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, 218 La Salle Street. 
é bi BOSTON, 820 Beacon Building. ST. LOUIS, 712 Roe Building. SAN FRANCISCO, 612 Oak Street. 


WELSBACH STREET LIGHTING COMPANY) 


eee-OF AMERICA.... 


contro ana Welshach System 
Sere “* of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Welsbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 






























ce ae 






































demonstrated. 
POINTS OF MERIT: 
Economical, 
Attractive, 
It is ) Successful, 
| Up-to-date. 
IT LIGHTS THE STREET. 
; Where there are no gas mains we 
can furnish an equally good light 
by our $2.F-GENERATING NAPHTHA WELS- 
BACH BURNER, and thereby supply a 
uniform light in all localitics. 
Correspondence Solicited from 
Gas Companies and Others 
. i interested in Municipal 
No. 36. and Outside Lighting. 
Ke 
Succeeds and Excels the Electric Light at One-Quarter the Cost. 
Sts THE BURNER. THE GLASSWARE. 
ey Elegance of Appearance. Highest Quality Imported. 
- Best Possible Material and Workmanship. Special Design Inner Cylinder (No. 317). 
, Perfect Combustion. Protection from the Falling of Heated Particles. 
# Lowest Gas Consumption. Increases Candle Power. 
if Highest Candle Power. — 
Will Fit Any Fixture. 
Will Not Flash Back. 
| Will Not Blacken Mantles. Manufactured by 


\a8 Will Not Discolor Fixtures. 
Will Not Discolor Ceilings. 





WELSBACH COMPANY. | 


FACTORIES: 
Gloucester, N. J. Chicago, Ill. | 





Best Welsbach Quality. 
Extra Strong and Durable. 
Highest Maintained Candle Power. 
Rich Mellow Light. 





| THE MANTLE, 


Salesrooms in all leading 
cities of the United States. | 

















WRIiTHB FOR YDISBCOUVUNTTS. 
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The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 


“np sins oF OAS WORKS. 


Largest Builders of CARBURETTED WATER GAS PLANT IN THE WORLD. 

















SOLE: AMERICAN BUILDERS 


oF TEE 


Ctandard fJouble- Superheate Lowe Water (fas Apparatus. 


new, CON TR A Crs: 
PARTIAL LIST OF PLACES: 








Newburgh, N. Y. | Jacksonville, Fla. | Waterbury, Conn. (sth contract). 
Helena, Mont. | Syracuse, N. Y. (2d contract). | Sioux Falls, S. D. (3d contract). 
Bridgeport, Conn. (3d contract). ‘Atlanta, Ga. (>d contract). | Philadelphia, Pa. 
Suffolk, Va. | Holyoke, Mass. | New Hartford, Conn. 
Winsted, Conn. (2d contract). | Peoria, Ills. | Poughkeepsie, N.Y. (2d contract). 
Nashua, N. H. _ Schnectady, N. Y. (2d contract). | Nashville, Tenn. 
Augusta, Me. (2d contract). Danbury, Conn. | Salisbury, Md. 
Everett, Mass. | Galveston, Tex. (2d contract). | Norfold, Va. (4th contract). 
Jenkintown, Pa. (2d contract). | Quebec, Canada. | Wallingford, Conn. 
Coney Island, N. Y. Indianapolis, Ind. (2d contract). | Richmond, Va. (2d contract). 
Mexico, Mo. Bessemer, Ala. | Oak Bluffs, Mass. 
Bawa Suto INSTALLED DURING YEAR, . . 20. 5 ee ee ee oles 43 
TOTAL Salis INSTALLED TO DECEMBER 31,1007, . . . +. «- « e ee « 677 
TOTAL DAILY CAPACITY, TO DECEMBER 31, 1907, . .. . 545,865,000 cu. ft. 





Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 

Gas Analysis Apparatus. 

Recording Gauges. 

Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 

Waste Heat Boiler. | 

Hygrometer. : 

Venturi Meter for Measuring Flow of Air Blast. 
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Established 1858. incorporated 1890. 
Cuas. E. Gregory rest, Dav Davi R. B Dax Vz. -Prest. & Treas. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 





=a 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 








—__2e2____ 


Ground Fire Clay, Firc Sand and Cround 
Fire Brick in Barrels and Bulk. 


26a —_—_- 





SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 





The Gas Engineer’s _ 
Pocket-Book, 


By HENRY O'CONNOR. 





ESTABLISHED i868. 


F. SCHIAFFINO, 
avice Fa. & Mgr. Sec’y & Trea as. 


MLTNOR RETORT & FIREBRICK CO. 


BALTIMORE, MD., 


Manufacturers of all Material for the 
Construction of Coal Gas Benches. 


oo 


| HALE AND FULL DEPTH AND FREE FIRING 
BENCHES, 


Gomprising Tables, Notes and Memoranda celating to the! 


Maoufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Woiks. 





PRICE, $3.60. 








For Sale by 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 


All styles of which we have in operation, equipped with the 
BEST of LATEST IMPROVEMENTS, proving our claim 
for SUPERIOR QUALITY and EFFICIENCY 


INCLINES—We have in SUCCESSFUL OPERATION 
benches of Inclined Retorts, MANUFACTURED and 
ERECTED by us. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS., 
Agents for New England States. 
——— 

LARGE FACILITIES—Correspondence Solicited. 

RAIL and WATER CONNECTIONS to ALL POINTS. 


















L. C. HAMLINK, Pres. 


GAD BENGH GONOTRUCTION GOMPANY, 


METROPOLITAN BUILDING, ST. LOUIS, MO., 


Engineers and Builders of all styles of Stand- 
ard and Special Benches from one 

to twelve Retorts, Horizontal, 
Vertical, or Inclined. 


We will guarantee “Better Benches,” to be easier to control, 
make more gas per retort, and operate with less 
fuel than any bench on the market. 


ALL WORKMANSHIP AND MATERIAL GUARANTEED. 





AUGUST COURT, SEc’y. 








JOHN DELL, 
President and General Manager. 


Gas Retorts, Bench 


MISSOURI FIRE BRICK CO,, 


——— MANUFACTURERS OF 


Settings, Fire Brick, 





aoe Rxsiasive A tree 3 for the Mitchell Patent Benches, Constructed with Half or Fu 4 


pd Fu , to Bur 
Betorts. 


n either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
Mitchell i: is the ¢ Original Coal Firing bench. “We 


also Erect Plain Benches with One to Six 


YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. 


ESTABLISHED 
1882. 


Cupola Linings, Etc. 
— a Lous 


411 Olive Street, 
Continental Bank, 








Newbigging’s Handbook for Gas Engineers and Managers, 


Price, $6.50. For Sale by 
A. M. Callender & Co., 4% Pine &t., N, Y. City, 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake args and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


ae Cr. A. BRON DER, sa. 


Contracting Bnigeginecer ana Builder, 
229 BROADWAY, NEW YoR=zZ. 














ee meee 


CONNELLY TRON SPONGE AND GOVERNOR C0., 


Automatic, Balance, High Pressure and Service Governors, 





Unison Telemetric Pressure Gauge, 


Iron Sponge, Purifying Material for Gas Purification, Jones Jet Photometers, 
Pressure Registers, etc., 


INSTALLATION OF SMOKELESS TAR BURNING SYSTEM. 


Wide Experience in High Pressure Installation and Extension. 








> 


395 Broadway, New York City. 
295 West 22d Street, Chicago, Ills. 




















EMPIRE GAS IMPROVEMENT 1s) CONSTRUCTION CO., 


49 Wall Street, New Work City, 


CONSULTING AND CONTRACTING ENGINEERS, 
GAS AND WATER WORKS A SPECIALTY. 


SPECIFICATIONS AND ESTIMATES PREPARED. 
VALUES OF GAS PROPERTIES ASCERTAINED. 
COMPLETE GAS WORKS BUILT AND ALL MATERIALS FURNISHED. 


Won-Dividend Paying Works Remodeled and Put on a 
Paying Basis. 




















CAS MAINS“SERVICE PIPES. ELECTRIC GAS LIGHTING. 


| How to install electric gas igniting apparatus, includ- 
| ing the jump spark and multiple systems for use in 


ey : . ; ae hes, th halls, schools, st 
Their installation for High or Low Pressure is the work in which we have specia'ized pos de wy i an tone alt adiadthan ~ 








for years. Because of our Facilities and Experience, many Gas Companies prefer to con-| ‘table batteries, wiring and aes 
tract with us for such work, rather than to execute it themselves. It proves to be as| By H. 8. NORRIE. 
cheap in the end. We solicit inquiries. SULLIVAN BROS., Price, 50 cents. Orders may be sent to 


Telephone Connection. 11 Main St., Flushing, N. Y. A. M. CALLENDER & CO., 42 Pine 81., N. Y. Orry. 











. " & 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer, 


THE PERKINS COMPANY; 


£228 and 229 Produce Exchange, New York City. 


OCEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 


BERWIND-WHITE GOAL MINING COMPANY'S 
Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade. .... 




















Offices: 
wee Carefully Prepared. 
yeeshingion Building, Naw York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. . 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 





TWPRTHALENE | 
sia 


Cheap and Efficient. 


For Use in Works, 
Mains and Service 
Pipes. Shipped in 
{00-gallon Drums. 


Semet-Solvay Co,, 
Syracuse, N. Y, The JEFFREY MAST PFACTUMENS co., 


' ' | ' ' | ' ' New York. Pittsburgh. Knoxville. Denver. Chicago. Boston. Charieston,W.Va. Montreal, Can. 


ISAAC C. BAXTER, President. ESTABLISHED i864. PETER YOUNG, Secretary and Treasurer. 


woceront statoy,ra, JAMES GARDNER, J R., CoO., pn te. cng mpc 


JAMES GARDNER, JR, CO., Bolivar, Pa. 
Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 
GAS ANALYST’S MANUAL, By JAQUES ABADY. ac cancZies"S™%a "oy » oy 








JHFFREY 


(CUAL HANDLING MACHINERY 


Installed for Cleveland Worsted Mills. 


Send for Bulle- 
tins B and C, 


ELEVATING, 
CONVEVING, 
CRUSHING 


Catalogs. 

























At Driving Point. eee Under Boiler Room. 


The main conveyer buckets are filled by a special auto- 
matic loader. The crusher and short conveyer are driven 
by an independent engine. 
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KELLER ADJUSTABLE Epucunp H. McCui.oves, H. C. Apams, Onas. F.Gopseatt, Henry WHARTON, C. B. NicHots, 


c OKE C RI) SHER President. Vice-President, Treasurer, Secretary. Assistant Secretary, 
Strong, Simple, Durable. Will 
Crusit any Size Desired. 
Cc. M. KELLER, | 
Sec. & Supt. Gas Lt. & CokeCo., | e 
Columbus, Ind. Chartered 1854. 


Oorrespondence Solicited. 








| Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 
PATRICK GOODMAN, 





POINTS OF SHIPMENT: 
k 0 N T R A CTO PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
soe ’ WATKINS (SENECA LAKE), N. Y. 

| il 


257-263 East 133d St, | Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 


NEW YORK CITY. | Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 





—s 


SS hem Principal Office, 224 South 3d St., Phila., Pa. 


PIPE SO aa T BAXTER & YOUNG, 


WATER, CAS, DRAINACE.@ | 
| 
| 
| 

















| JOHN CABOT, President. GEO. D. CABOT, Secretary. 
WA . CN 


BOC’ 












CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


THE ECONOMICAL Examination and Values Ascertained of " WOOO 
GAS APPARATUS CONSTRUCTION Artificial and Natural Gas Properties. 1412-1428 Adams Street, Hoboken, N. J. 


COMPANY, LIMITED, COMPLETE CAS WORKS ERECTED. PURIFIER AND SCRUBBER TRAYS 


Artificial and Natural Gas | 
° ° Mains F ished d Lald. | 
Consulting Engineers. vee euncuaen | Church’s Patent Trays. 


GAS PROPERTIES PURCHASED. | 
Builders of UP -TO-DATE | | Reversible ; Strongest ; ost Easily Repaired. 
“Machinery and Appliances| OFFICE: WAYNE COUNTY BANK BUILDING, |Special Trays for Iron Oxide. 


We also Supply the Cheapest and Strongest 


for Coal and Water Gas| twmzoaee DETROIT, MICE! Reversible Bolted Trays. 





























Plants. 
PLANS, 
SPECIFICATIONS ; oi . 
AND ESTIMATES Chollar’s System of Gas Purification, 
PREPARED. “ 





THE PURIFIED GAS REVIVES THE FOULED OXIDE. 





AMERICAN OFFICE: 
269 Front St., Hast, Toronto, Canada. 














a —E —_ ee —— = + ‘ 


EFrEeLD’sS ANALYSIS 
Eor the Wear 190G. 








An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 38th Year of Publication. 


COMPILED AND ARRANGED BY JOHN W . FIELD, 
Secretary and General Manager of The Gas Light and Coke Company, London. 








- 


PRICE, 8S. BrOoR SALE BY 


A.M. CALLENDER & CO., 42 PINE ST., MEW YORK CITY. 
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DAVIS & FARNUM MFG. CO., 
Principal Office and Works, Waltham, Mass. 


Tubular, 





Single, Double and Triple-Lift Gasholders of any Capacity. 
Pipe and Sinuous Friction Condensers of all Sizes. 








Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Come 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 














BYLLESBY & COMPANY 


(INCORPORATED), 


GAS ENGINEERS, 


DESICN, CONSTRUCT AND OPERATE 
COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS AND REPORTS. 
AMERICAN TRUST BUILDING 
CHICACO. 
Mobile, Ala. San Diego, Cail. 


Oktahoma City, Okla. 








GAS TAPPING MACHINES 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong and 
Oompact. 

Size of Combination Drilis | 
and Taps % te 4-inch. 
Machines Sent to any Gas 
“mba Brat 


Send for Circulars. 


bat Lich 


DAYTON, 0. 




















ARTHUR G. GLASGOW. M.E., M.inst.C.£. 


HUMPHREYS & (GLASGOW, 


CONSULTING ENCINEERS. 


BANK OF COMMERCE BLODC., 
31 Nassau Street, 
New York. 


ALEX. C. HUMPHREYS, M.E., M. inst.C.E. 


38 VICTORIA STREET, 
London, S. W., 
England. 


ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 


COMPLETE EXAMINATIONS MADE. 
PROPERTIES PURCHASED. 


QUINTARD IRON WORKS, Practical EXandbook on 




















The 
Follett 
Time Stamp 


Can be Used for so 
Many Purposes tt 
would Take a Book 
to Name them. ... 














Address 
A. ANDERSON, 12., 
247 W. dist St, | 
SEW YoRE. | 





JUL 25104 9.47 MM 


N. F. PALMER, GAS ENGINES. 


With Koy for Care 
an orking of 
Foot of 12th St. & East River, New York, the ramen 
By G. LIECKFELD, CE. 
Translated with Permission of the Author 
By GEO, M. RICHMOND, ME. 


MANUFACTURERS OF 


GAS APPARATUS. 


Complete Works Erected. 





Frice, $1. 





— = For Sale by 


A. M. CALLENDER & CO., 


FREDERICK ve FLOYD, Engineer. 42 P ne Street - - - - New York City: 
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Bartlett, Wayward & Company, 


Baltimore, Md. 100 Broadway, New York. 


GASHOLDERS, 
Coal and Water Gas Plants, 











KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING # PURIFYING APPARATUS. 


Street Specials and Valves. 
A DDRESS: 


KERR MURRAY MANUFACTURING COMPANY, i"o",x¢"™= 
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R. D. WOOD & CO., 


400 CHESTNUT ST. PHILADELPHIA, 


MANUFACTURERS OF 


Cast lron Pipe. 


HEAVY LOAM CASTINGS, 


Dunham Specials, 
Hydraulic Work, 


LAMP POSTS, VALVES, ETC., 
Gas Power Plants with Producers. « 





BUILDERS OF 


Gasholders. 


Single or Multiple Lifts, with or without Metal Tanks 


PURIFIERS, CONDENSERS, 
SCRUBBERS, BENCH WORK. 


Cutler’s Patent Freezing Preventer for 
Holder Cups. 




















Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 


The discs are so arranged as to be free from their seats when be- 





ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 





amount of epening: lina are made of the — dimensions: 








Diameter o of fi flanges. . 








Face to face of flange. 








8 inches 110 inches | 112 ine thes 16 inches 20 inches |2 24 inches ‘30 inches |36 inches 























{13 i i nches | lie inches i inches 22% inches |27 inches hes [31 inches |31% inches “4 inches 
sh inches |12 inches 33 inches 14 inc as inches ee inches (1 inches | 23% inches 








THE 


P. 0. STATION G. 





For price and other information, apply to 


CONTINENTAL IRON WORKS, 
NEW YORK (BOROUGH OF BROOKLYN). 








FRANK D. 


Telephone, 1503-D 


TRENTON, N. J., 


MOSES, 


Ti 1503-D 


GOnStTUCting Engineer aNd Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a _ CORRESPONDINCE SOrDLicitTETD._§...m. 








GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, ny fe 
mouthpieces, making up all bench-wor joints, ining last 


PERFECT 


crue! Simpl 
furnaces and cupolas This coment mixed ready forsee Simplest, 


_ MAIR STOPPERS. 


2 _ Cannot 














Price List, f.o.b. PITTSBURGH, PA. “" scuce ak 
In Caste, 680 to 900 poynda, az gounteper pound. Easiest, | eres: 
In Kegs, 100 to 200 : a ey Slip. 
In Kegs less than 100 “ Best. regs = 


C. L. GEROULD, 
1200 Bank for Savings Blig,, Pittsburgh, Pa. 





EDWARD A. BEHRINGER, sote MANUFACTURER, 82 Warren Street, New York York City. 
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(as IHIOLDERS 
Che Stacey Manufacturing Co. 


CAS ENCINEERS AND BUILDERS. 


MAIN OFFICE AND WORKS, = Station F., Cincinnati, Ohio. 
WESTERN OF FICHE, = = S19 Eddy Street, San Francisco, Cal. 








RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Siacks, 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WoORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittshurgh, Pa. EASTERN OFFICE: 111 Broadway, New York City. 








THE FULTON GAS PRESSURE GOVERNOR, 


WITH AUTOMATIC SAFETY CUTOFF. 


For Artificial or Natural Gas. 


For District or Service Use. 


Our DUPLEX SENSITIVE GOVERNOR, with Automatic Cutoff for 
district service, will reduce high pressure gas to inches of water 
without variation. 

Absolutely safe and reliable. No complicated mechanism to get out of 
order. More than 20 years’ experience ‘with the largest gas com- 
panies. 

SEND FOR LATEST CATALOG. 


THe CHAPLIN-FULTON MFG. CO.. 


28-30 PENN AVENUE, PITTSBURGH, PA. 


AWARDED A SILVER 4 
MEDAL AT THE WORLD’S / P ATE NT eenmaens, 
FAIR, ST. LOUIS, ’ . 
2 EE ST NN cha RMAC 


ROYAL E. BURNHAM, 


STOPPER f ( Solicitor of Patents and Coun- 
09 sellor in Patent Causes. 


























NEW YORK CITY. st ts hm 


257-263 East 133d Street, | $33 Bona Batiaing, Washington, D.C. 
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Deily & Fowler, 


39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


fee eUIBEDARBRSsS OD _...m 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tan Es. 


Oil Storage Tanks, Water Tanks, Ete. 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED, 


= © LOGAN IRON WORKS 


Brooklyn, N. Yea 






























MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS. 


Complete, with Steel Tanks. 


Os Xx x 


00 ee 





fp |. = $=} + BENCHES, SCRUBBERS. 
: CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


of East New York. The contract was completed and the 


for this Triple-Lift Holder and Stee! Tank was received by tne cogan iron Works 
Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 600,000 cu. ft. 





from the Union Gas Light Company, 








- 
cs 
3 Contractors for 
a 
2 Complete Works. 
FR 
sin uiab dina cee | GAS ANALYST’S MANUAL, 
NORFOLK, VA., ? By JAQUES ABADY, M. Inst. Mech. Ee. 
Mey ybe conoutted with relerence to oetimates of cost for | (Incorporating F. W. Hartley's “Gas Analyst’s Manual” and “Gas Measurement.”) 
aulity of proposed or patented processes; | Ninety-three TQustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $6.50 
Zation, and management. For Saleby A. M. CALLENDER & Co., 42 Pine St., New York City. 
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D. McDONALD & OGO,, 


FFF OT BREGADWAY, ALBANY 'N-. Y., 


MANUPACTURERS OF 


DRY GAS METERS, STATION METERS, PREPAYMENT 
METERS, METER PROVERS AND GAUGES. 


THE GLOVER PREPAYMENT METER, 


Simple, Strong, Satisfactory. 


THE HINMAN STATION METER DRUM, 


The greatest advance that has been made in 20 
years in the ACCURATE and ECONOMICAL 
measurement of gas in large quantities. :: 2: :: 

















NEW YORK OFFICE: ALBANY OFFICE: CHICACO OFFICE: 
561 West 47th Street. 991 Broadway. Jefferson and Monroe Streets. 








BEFORE YOU DECIDE 


To place your contract for meters send for catalogue and prices of 


WESTINGHOUSE DRY GAS METERS 


Ordinary Capacity 
Large Capacity 
Prepayment 


A careful examination and thorough test in actual service will = atom their 
superiority. 


PITTSBURG METER CO. 
Fast Pittsburg, Pa. 





oe ee ee 


seach ig odhnce ane: 
Teepe a Fag 5 ae ORS 


ae s 
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_ NATHANIEL TUFTS METER COMPANY, 


455 Com mercial St. Boston, Mass. 


PREPAYMENT GAS METERS, 
WET AND DRY GAS METERS, STATION METERS, ETC 


REPAIRING OF ALL MAKES METERS, AND 
FITTED WITH OUR PREPAYMENT ATTACHMENT. 


MARYLAND METER CoO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 1307 Railway Exchange. 











CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORKE. 





“Have you Seen our Complaint Meter?” 




















| METERS, Plain and Prepayment, 


For Artificial or Natural Gas. 
Repairing All Makes and Attachments Added if Desired. 


SPECIAL METERS FOR ACETYLENE. 


KEYSTONE METER COMPANY, 
ROYERSFORD, PA. 


JUDICIOUS ECONOMY IS- EFFECTED 


BY USING 


S-L. IMPROVED GAS METERS. 


LOW SPEED, LARGE DIAPHRAGMS, 
STRONGER CONSTRUCTION. 
LARGER CAPACITY. 


FITTED WITH 


THE NEW YORK PREPAYMENT ATTACHMENT. 
STEEL BOX AND CABINET LOCK. :: :: 


NEW YORK IMPROVED METER C0., 306-310 East 47th St., New York City. 
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AMERICAN METER CO., 


NEW YORK, srt. Louis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Established i8s4s. 1339 to 1349 — Street, Philadelphia, Pa, 


ACTURERS © 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a METERS REPAIRED___.. 


PREPAYMENT GAS METERS. 
Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICIT®D. 




















METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS, 


Special Attention given to Repairing METERS of all Makes. 








FACTORY AT ERIE, PA. 








The Gas World” Analyses of Accounts of Gas Undertakings, 











E*or 1905-1906, 


Showing at a glance the Accounts of 113 Coal and Water Gas Companies, Itemized under 
Coal Carbonized, Gas Made and Sold, Yield of Residuals, Public Lamps, Mileage of Mains, 
Consumers, Price of Gas, Illuminating Power, Financial Results, Revenue. 


Manufacturing Charges, Rates and Taxes, Distribution Charges, Management Charges, 
Bad Debts, Capital Paid Up, Capital per Ton and per Thousand, Reserve Funds, etc. 


EVERY GAS ENGINEER AND MANAGER SHOULD HAVE A COPY OF THIS INVALUABLE AND UP-TO-DATE WORK. 
Price, $3. For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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~ JoHN J. GRIFFIN & Co., 


I51I3. TO 1521 RACE STREET, 


me NEW YORK. PHILADELPHIA.  —_— 


GAS METERS, 


Station Meters and Apparatus 
of Every Description. 


REeEPrPAIRNimwG@ CAREFULLY DONE. 


THE POSITIVE PREPAYJIENT METER, 


900,000 OF THESE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES, AND THE DEMAND IS 
STEADILY INGREASING. 
































lf you have some ordinary meters to be repaired, send them to us 
and let us repair and convert them into prepayment meters. 
They will be a source of satisfaction and profit to you. 








SEND FOR OUR CATALOGUE AND OUR PREPAYMENT BOOKLET. 





